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APPENDIX K 
_ .,., 

DATA VALIDATION LETTERS 



TO: DAVE BRAYACK DATE : 

FROM: J.SAMCHUCK COPIES: 

661 ANDERSEN DRIVE * PITTSBURGH, PENNSYLVANIA 15220-2745 (412) 921-7090 

APRIL 24,, 1995 

FILES 

SUBJECT: CHANGES IN THE,QUALIFICATION OF PREVIOUSLY REJECTED 
DATA POINTS FOR SPECIFIC INORGANIC VALIDATION 
PACKAGES OF CT0 138 CALVERTON 

This memorandum addresses the re-qualification of previously 
rejected metal results in the following sample delivery groups 
(SDGs): 

SB0902 
NPSBOl 
WST22 
SB0610 

Vari0u.s metal results, namely lead and nickel, contained in the 
above referenced SDGs received a data validation qualifier of 
rejected, "RI1 
associated data 

as a result of technical noncompliances in the 
in accordance with EPA Region II worksheet 

criteria. Consequently, in order to establish the presence of 
various analytes at specific sampling points, it is the 
professional opinion of the data reviewer that all positive results 
which were previously qualified as rejected be revised to reflect 
an estimated concentration qualified, 11 Jll . The revised data 
validation qualifier will allow the positive data to be 
incorporated into a statistical database. 
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JO: DAVID BRAYACK DATE: SEPTEMBER 2, 19!34 

FROM: TRACY RO3EFITS COPIES: D.A. SCfiEIB 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, CYANIDE 
CT0 738, NWIRP CALVERTON, NEW YORK 
SDG NPSBOI 

SAMPLES: 14/SOIL/ 

NP-SBOI-0810 NP-SB02-1820 NP-SB04-1416 
NP-SBOI-0810-DU NP-SB03-1618 NP-SB050810 
NP-SBOI -14-i 6 NP-SB03-1818DU2 NP-SB051012 
NP-SBOI-1820 NP-SB03-1820 NP-SB051416 
NP-SB02-0870 NP-SB04-I 214 

3/AOUEOtJS/ 

NP-SB05-1416FBl NP-SB051416FB2 NP-SBO51416RB 

. c . . 

j,-)3rc;1i- 
L. IL., data irom the Target Analyte List (TAL) metals analysis for fourteen (14) soil 

52:7i”J,, 13, includin 3 two field du,plicaie pairs (namely, samples NP-SBO3-1618/NP-SB03- 
:8;3DU2 and N?-SBOi-08iO/NP-SEJOI-081GDUI) and three (3) aqueous samples, 
,7-1, ,ri!h -. ,. *-..,“a< :g ?,KI fie!d blanks and one rinsate blank, were evaluated using the following 
;ararneters: 

. 

w 
. 

. 

. 

* 
l 

l 

. 

D 2% Compieteness 
Holding Times 
Calibration Verification 
Laboratory Method and Field Quality Control Blank Analyses 
ICP Interference Check Sample Results 
Laboratory Control Sample Results = 

Matrix Spike fiesults 
Laboratory and PIeId Duplicate Results 
Furnace Atomic Absorption Results 
ICP Serial Diiution Results 
Deieciion Limits 
Sample Quantitation 

T5e symbol (“), indicates that all quality control criteria were met for this parameter. 
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Documentation of compliance for these parameters is provided in Appendix B 
, (Regional Worksheets). Problems atiecting data quality are discussed below; 

documentation supporting these findings is presented in Appendix C. Spreadsheets 
(presented in Appendix A, Qualified Analytical Results) summarize the validation 
qualifications. 

Overview 

The samples were collected by t-lalliburton NUS Corporation on April 12 and 13,1994 
and were analyzed by Recra Environmental, Inc. Laboratories under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(QA/QC) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

Summai-v 

-_ 4; . . . . 

The Contract Required Detection Limit (CRDL) Standard analysis Percent Recoveries 
(%Rs) forlead (33.3 %R) were below the 80 %R lower quality control limit. Both high 
and low recoveries were noted for cadmium (63.3, 210 %R) and chromium (79.0, 140 
3,&R). Recoveries for antimony (130%), arsenic (130%), beryllium (130%), copper 
(’ A AOI , l-r-r/O ), manganese (l-47%), silver(135%) and zinc (590%) exceeded the 120% upper 
cua!irv control limit. Positive and nondetected results for lead in samples NP-SBOS- 
; 415,?6 and NP-S6-51416F62, were rejected, [code R(l)], as the %R fell beiow 50%. 
Cadmium and zinc results of the aqueous matrix were considered rejected as the %R 
exceeded 150%, however, because results were nondeiecied, action was not taken. 
Solid cadmium and chromium positive results and nondetects; and positive results and 
,nondetects for silver and zinc were qualified as estimaied [coded J(1) and UJ(l)]. The 
arsenic, antimony, beryllium, copper, chromium, manganese and silver results of the 
aqueous matrix were nondetected, therefore, action was not required. 

i,:iethod blank contamination > CRDL was reported for cad,mium (5.6 ug/l) in the 
continuing calibration blank. Sample NP-SB02-.0810 was qualified as estimated [code 
J(2)J for the anal@ cadmium. Action was not required for the remaining cadmium 
sarnpie results, as they exe eeded the validation action level or were reported as 
nondetected. 

Ti5e soil matrix spik e %R for arsenic (72.2 %R), lead (7.8 %R) and silver (32.8 %R) 
\:iere less than the 75% lower quality control limit. Arsenic nondetects of the soil 
jmairix, Lvere qualified as estimated [code UJ(2)); positive results were rejected based 
on field quality control blank contamination. Positive results and nondects for silver in 
tne soil matrix were qualified as estimated [code J(3) and UJ(2), respectively]. The 
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lead results oi the soil matrix were rejected (coded R(2)], as the recovery fell below 10 
%R. 

The soil ICP Serial Dilution percent ditieren ces for cadmium (22.2 %R) and chromium 
(I 2.6 %R) exceeded the 10% control window. All soil results for aforementioned 
analytes > IO X IDL, were qualified as estimated [coded J(3) and UJ(3), respectively]. 

Graphite Furnace Atomic Absorption’ (GFAA) PDS recoveries for arsenic and selenium 
in several samples, as well as thallium for sample NP-SBC)l-1810 fell below the 85% 
lower quality control lirnit. The positive and nondetected results for arsenic in ihe 

afiecled samoles were qualified as estimated [coded J(4)]. The affected selenium 
positive and Aorrdetected results were qualified as estimated [coded J(4) and UJ(S), 
respectively]. The affected thallium nondetect was qualified as estimated [coded 
UJ(4)]. PDS recoveries for lead and selenium in samole NP-SB051416F61 exceeded 
ihe 115% upper quality control limit. The lead result was considered as estimated 
because of PDS noncompliance, however, ihis result was rejected because of MS 
noncompliance. Action was not required for th e selenium nondeiected result, as only 
p5siiive detected results were atiected. 

. .., 

Sosiiive results for arsenic, calcium, magnesium and sodium were detected in the field 
‘quziin/ control bianks. All soil res’uirs were rejected [coded R(3)] for the 
Eio:+mentioned analytes. 

EX E&JTlVE .%JhlhliRY 

-._ zi 

LACOFIATORY PERFORMANCE: The laboratory was unable to successiully achieve 
zceptable CRDL Standard analysis recoveries for several analytes. ICP ser&l dilution 
i0 %D control window was exe eeded by cadmium and chromium. 

OTHER FACTORS AFFECTING DATA QUALITY: The calcium, magnesium and sodium 
results were rej ected because of field quality control blank contamination. MS 
recoveries for arsenic, lead and silver fell below the 75 %R lower quality control limit. 
Arsenic, lead, selenium and thallium PDS recoveries fell outside the 85-115 %R control 
IiiTiiS ior several samples. -- 

The data for these analyses w e e reviewed with reference to the “National Functional r 
Guidelines for Inorganic Data Validation”, as amended for use within USEPA Region II, 
ati [he NEESA document entitled “Sampling and Chemical Analysis Quality Assurance 
Requirements ior the Navy Installation Restoraiion Program” (NEESA 20.2-0478; 
-S!‘ZS). 
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The text oi this report has been formulated to address only those problem areas 
affecting data quality. 

J 

“I attest that the data referenced herein was validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance 

Tracy Roberts 
Chemist/Data Validator 

tialliburton NUS Corporation 

Debra A. Scheib 
CLEAN Quality Assurance /Manager 

AZachments: 

i. Appendix A - Qualified Analytical Results 
2. Appendix B - Regional Worksheets 
3. Appendix C - Support Documentation 
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OUALIFICATION KEY: 

U 

fI-1 
“\ ’ ) 

J(2) 

J(3) 

J(S) 

J(j) 

; .- 
UJ(1) 

UJ(G) 

R(1) 

R(2) 

F? (3) 

Value is a nondetect as reported by the laboratory. 

Positive result is estimated because of CRDL Standard analysis recovery 
less than 60% (but > 50%) or greater than 120% (but < 150%). 

Positive result is estimated because of method blank contamination 
reported greater than the validation action level. 

Positive result is estimated because of matrix spike recovery outside 75 
125 %R control limits. 

Positive result is estimated because of ICP Serial Dilution %Ds outside 
the 10% control window. 

Positive result is estimated because PDS recovery was outside 85-l 15 
%R control limit. 

hrondetected result is estimated because of CRDL Standard analysis 
recovery less Ihan 80% (but > 50%). 

h’ond=+ac“ ,ttiLied result is estimated because of matrix spike recovery outside 
75-125 %R control limits. 

Nondetected result is estimated because of ICP Serial Dilution %Ds 
outside the 10% control window. 

Nondetected result is estimated because of PDS recovery outside 6.5115 
%R control limit. 

Positive and/or nondetected result is rejected because of CRDL 
Standard analysis recovery < 50% or > 150%. 

Positive and/or nondetected result was rejected because of an MS 
recovery c 10%. 

Positive and/or nondetected result was rejected because of field (quality 
control blank contamination. 



INTERNAL CORRESPObiDENCE 

c-49-07-4-359 

TO: DAVID BRAYACK DATE: SEPTEMBER 2, 1994 

FROhl: TRACY ROBERTS COPIES: D.A. SCHEIE? 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, CYANIDE, iiEXAVALENT CHROMIUM 
CT0 138, NWIRP CALVERTON, NEW YORK 
SDG SW01 

SAMPLES: G/AQUEOUS/ 

NP-SW01 
NP-SWOI-DU 

NP-SW03 
NP-SW04 

NP-SW08 

NP-SD04-RB 

Inorganic data from the Target Analy?e List (TAL). metals analysis for six (6) aqueous 
samples, including a field duplicate pair (namely, samples NP-SW01 and NP-SWOI-DU) 
and a field quality control rinsaie blank (namely, sample NP-SD04-RB), were evaluated 
1~ s I n c ; h e following parameters: 

T 
. 

- -0 

. 

e-i: -. . 

- 
l 

. 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory Method and Field Quality Control Glank Analyses 
ICP Interference Check Sample Results 
Laboratory Control Sample Results 
Matrix Spike Results 
Laboratory .and Field Duplicate Results 
Furnace Atomic Absorption Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Ouantitaiion 72 

The symbol (*), indicates th at alI quality control criteria were met for this parameter. 

Documeniation of compliance for these parameters is provided in Appendix B (Regional 
!“iorksheets). Problems affecting data quality are discussed below; documentation 
supporting these findings is presented in Appendix C. Spreadsheets (presented in 
A;optndix A, Qualified Analytical Results) summarize the validation qualifications. 
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Overview 

The samples were collected by Halliburton NUS Corporation on April 26 and 27, 1994 and 
were analyzed by Recra Environmental, Inc. Laboratories under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(QA/QC) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

Summary 

,/ -1 

ii 

The Contract Required Detection Limit (CRDL) Standard enaiysis Percent Recoveries 
(%Rs) for lead (^‘- 09.7 %R) and hexavalent chromium (70%) were below the 80 %R lower 
quality control limit. Recoveries for cadmium (150%), lead (166.7%), nickel (127%) and 
zinc (151.2%), exceeded the 120% upper quality control limit. Samples NP-SWOi-DU and 
NP-SW03 were affected by th e low lead recoveries, whereas, the other samples were 
Zected by the high lead recovery. The results ati,ected by the low lead recovery were 
considered estimated, however, sample results were rejected’ because of MS 
noncompliance. The hexavalent chromium results were all reported as nondetected, 
hence-, were qualified as estimated [code UJ(I)J. The cadmium recovery affected only 
sa,mples NP-SW01 and NP-SW01 D. The positive detects for cadmium were qualified as 
estimated [code J(l)]. Nickel sample results were reported as nondetected, hence, 
a.c:ion was not required. Samples NP-SW04, NP-SW08 and NP-SW01 were affected by 
:ne high lead recovery, therefore, were rejected [code R(l)]. The positive zinc results in 
sa.mole NP-SW01 an3 NP-SWOI-DU were rejected, as the recovery exceeded 150 %R; 
a.crion was not required for the nondetected results. 

The aqueous Matrix Spike (MS) recovery for hexavalent chromium (70.8%) and thallium 
(40.0%) were less than the 75% lower quality control limit. The iron (126.4%), lead 
(390.0%) and silver (143.3%) MS rec.overies exceeded the 125% upper quality control 
limits:’ Thallium and hexavaleni chromium results were reported as nondetected, hence, 
all results were qualified as estimated [code UJ(2)]. All iron positive results were qualified 
as estimated [code J(2)]; action was not required for the nondetected rinsate blank result. 
Silver results were reported as nondetected, therefore, action was not required. All 
positive lead results were rejected [code R(l)], as the recovery exceeded 150%. 

The ICP Serial Dilution was not performed, however, several sample results exceeded 10 
S IDL for the analytes calcium, iron and manganese, therefore, because serial dilution was 
required, action was necessary. The calcium result in sample NP-SW03 (10,700 ug/l) 
i*:as qualified as estimated [code J(3)]. The iron results in samples NP-SW03 (147 ug/l), 
NP-SW04 (105 ug/l), NP-SW01 (624 ug/l) and NP-SWOID (588 ug/l) were qualified as 
estimated [code J(3)]. The manganese result in sample NP-SW04 (51.1 ug/l) was 
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qualified estimated [code J(3)J. 

Graphite Furnace Atomic Absorption (GFAA) PDS recoveries for arsenic, selenium and 
thallium in several samples fell below the 85% lower quality control knit. Lead PDS 
recoveries exceeded the 115% upper quality control limit. Affected arsenic positive and 
nondetected results were qualified estimated [code J(4) and UJ(3)J. The selenium and 
thallium affected results were nonderected, hence, were qualified as estimated [code 
UJ(3)J. Lead positive results were considered estimated, however, because lead results 
were rejected because of MS noncompliances, further action was not necessary. Action 
was not required for the nondetected lead results. 

EXECUTIVE SuMMAFi*f 

LAB~RA-I-~RY FWFORMAN~E: The laboratory was unable to successfully achieve 
acceptable CRDL Standard analysis recoveries for several analytes. ICP serial dilution 
was not performed. 

OTHER FACTORS AFFECTING DATA QUALITY: MS recoveries were outside the 75125% 
control window for hexachrome thallium, iron, lead and silver. Arsenic, lead, selenium and 
thallium PDS recoveries fell outside the 85-115 %R control limits for several sampies. 

The data for these anaiyses were reviewed bvith reference to the “National Functional 
Guidelines for Inorganic Data Validation”, as amended for use within USEPA Region II, 
and the NEESA document entitled “Sampling and Chemical Analysis Quality Assurance 

-4; .. Requirements for the Navy Installation Restoration Program” (NEESA 20.2-0478; 6/88). 

The text of this report has been formulated to address only those problem areas affecting 
data quality. 
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“I attest that the data referenced herein were validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 

.‘I 

Tracy”Rober-ts 
Chemist/Data Vaiidator 

Ha!iiburton NUS Corporation 

,.,.. Debra A. Scheib 
CLEAN Quality Assurance Manager 

i- 

A%chmen!s: 

‘-‘w \ 
i. Appendix A - Qualiiied Analytical Results 
2. Appendix B - Regional Worksheets 

‘” LJ. Appendix C - Support Documentation 
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QUALIFICATION KEY: 

u - 

Jm - 

J(2) - 

J(3) - 

J(4) - 

UJ(1) - 

UJ(2) - 

UJ(3) - 

--:i . R(1) - 

R(2) - 

_ 

c-49-07-4359 

Value is a nondetect as reported by the laboratory. 

Positive result is estimated because of CRDL Standard analysis recovery 
less than 80% (but > 50%) or greater than 120% (but < 150%). 

Positive result is estimated ,because of MS 
control limit. 

recovery outside the 75125% 

Positive result is estimate because ICP serial dilution was 
performed. 

Positive result is estimated because of PDS recovery 
%R control limit. 

required but not 

outside 85-1 I5 

Nondetected result is estimated because of CRDL Standard analysis 
recovery less than 80% (but > 50%). 

Nondetected result is estimated because of MS analysis recovery less than 
the 75% control limi;. 

Nondetected result is estimated because o 
85% control limit. 

PDS recovery less than the 

Positive and/or nondetected result is rejected because of CRDL 
Standard analysis recovery < 50% or > 150%. 

Positive result is rejected because of an MS recovery > 150%. 



XNERNAL CORR?ZSPONDENCE 

C-49-8-4-036 

TO: DAVE BRAYACK .._. .’ _*.a DATE: DCTOEIER 24, 1994 

FROM: J. C. GRIST COPIES: DV’flLE 

SUBJECT: DRCANlC DATA VALIDATION . TCL VOLATILE ‘DAGANICS, 

SEMIVOLATILES AND PESTICIDESIPCBs 

CT0 738, NWIRP, CALVERTON, NEW YORK 

CASE NO. 5015, SDG NO. SW01 

SANIPLES: 8/Aqueousf 

NP.SD04.TB 

NP.SWO 1 

NP.S004-RB NPSW04 NPSW08 
NP.SWOl DU NP.SW03 f CSB02.0406TB 

I:!TAODUCTION 

A validanon was performed on the analytical data from the Target Compound List (TCL) volaiile organic, semivolatiies and 

:esiicide compound analysis of eight (6) aqueous samples [including one field duplicate pair, NPSWOl/NPSWOlDU, IWO trip 

bianks and one rinsate blank) analyzed by RECRA ENVIRONMENTAL, INC. under case No. 5015, SDG SWOl. These samples 

v:sre coliecred by Halliburron NUS Corporation personnel on April 26 and 27, 1994. 

A:i antiyses viere conducted in accordance with Naval Energy and Environmental Suppo;r Acriviry (NEESA) Level 0 Oualiry 

~ssu:anceiQuality Conrrol (CIAIQC) criteria using Conrracl Laborarory Program (CLP) Staremenf of Work (!SOW) OLMO1.8 

2?.?!'/iIt2/ and reporring prolocols. 

The tiara conrained in this SDG were validaled wirh regard to the following paramercrs: 

Data compleleness 

tiolding times 

GClMS runing and sysrcm performance 

Iniliallconlinuing calibrations 

Laboratory method blank results 

Internal ‘srandards performance 

Surrogare spike recoveries 

Matrix spike/matrix spike dupiicale resulrs 

Compound idenfification 

Detection limiis 

Compound quanrira lion 

Ttnrarively Identified Compounds (TICS) 

ii12 symbol (‘I indicates that ail quaiiry conlroi criteria were mei for this paramerer. Documentation of compliance for rhese 

rndicarcd paramelcrs is provided in the arrachcd Appendix C [Regional Worksheors). 
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Problems affecting data quality are discussed below; documentation supporting these findings is presented in Appendix Cl. 

Qualified analytical results are presented in Appendix A. 

SUMMARY 

Volatile Orqanic Comoound Analysis 

An initial calibration Percent Relative Standard Deviation (YoRSO) for acetone exceeded the 30% quality control criteria. Several 

continuing calibration Percent Differences (SDS) for chloromethane, bromomethane, vinyl chloride, chloroethane, acetone, carbon 

disulfide, 2.butanone and 2-hexanone exceeded the 25% quality control criteria. Appropriate positive and nondetected results 

for these analytes were qualified as estimated, [J/UJI, respectively. 

Field quality control blanks contained acetone and methylene chloride at concentrations of 11 pglt and 7 pg/L, respectively. 

Positive results less than ten times the maximum concentrations indicated were qualified as nondetected, [Ul. 

Excessive recovery of one of the System Monitoring Compounds (SMCJ, 1,2.dichloroethane.d4. was encountered on one sample, 

NP.SWOl. Upon reanalysis, similar excessive recovery occurred. This sample had also been supplied as a field duplicate which 

showed recovery of this SMC at the upper quality control limit. Only positive results were affected by this noncompiiance and 

were qualified as estimated, [J]. 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) samples showed excessive recoveries of trichloroethene [TCEI, and the 

h1.S showed excessive recoveries of I,l.dichioroethene (LICE). No action was taken since neither DCE nor TCE was detected 

in the unspiked sample. 

Senivolatile Orqanic Comoound Analysis 

tool surrogate recoveries were encountered in two samples (NPSW04 and NP~SIYOBJ for terphenyl.dl4. No action was taken. 

c--nssive MS recoveries were obtained for L*C- 4nitrophenol. 2,4.dinitrotoluene and pentachlorophenol. Similar recoveries were 

oi’raincd in the MS0 analysis. In addition these three analytes showed excessive recoveries in the spiking of a MS blank. No 

2 t i : 2 17 is/as taken, since these analytes were not detected in the unspiked sample. 

PesticidelPCB Analysis 

Lov/ recoveries were obtained for one of the surrogates, decachlorobiphenyl (OCB). for all saniples on both GC analytical 

coiumns. In addition, low recoveries of the tetrachlorom~xylene [TCX) surrogate was found on one column for the sample 

anaiyred as the MS0 [adequate recovery v:as found for the unspiked and MS samples). No action was taken. 

AOOITIONAL COMM;NTS 

No other problem areas afiecting data quality were noted. Positive results for those analytes reported at concentrations below 

the Contract Required Ouantilation Limit (CROL) were qualified as estimated (JI. 

.EXECUTIVE SUMMARY 

Laboratory Porformnnco Issues: 1111 initial calibration YDRSD for acetone was above the 30% quality control limit and several 

conrlnu~ng calibration S;Os for several analytcs were grealcr than 25%. 
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Other factors Affecting Data Duality: Positive results reported at concentrations below the CRDL were qualified as 

estimated. Same compounds were present in the volatile field quality control blanks. The surrogate recovery in one volatile 

sample was noncompiian t. The pesticide/PCB surrogate, DCB, was outside the qua!ity control limit in all samples. 

Some recoveries were noncompliant in the volatile and semivolatile MSfMSD analyses. 

The data for these analyses were reviewed with reference IO the EPA functional Guidelines for Organic Data Validation (3/90), 

as amended for use within EPA Region II, and the NEESA guidelines “Sampling and Chemical Ana(ysis Duality Assurance 

Requirements for the Navy Installation Restoration Program” (20.2.0478, 6188). The text of this report has been formulated 

to address only those problem areas affecting data quality. 

‘*I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in rhe 

NEESA guidelines and the Quality Assurance Project Plan (QAPP).” 

Joseph G. Crist 

. Chemist/Data Validator 

Jsseoh A. Samchuck 

0a:a Validation Duality Assurance Officer 

;. Apoendix A . Qualiiied Anaiyrical Results 

2. Appendix B * Results as Reported by the Laboratory 

3. Appendix C . Regional Worksheets 

4. Appendix II . Support Documentation 

-- 



Data Qualifier Key 

u . Value is a nondetect as reported by the laboratory. 

J . Value is estimated because it is reported at a concentration less than the associated CROL. 

LJJ . Value is a nondetect and is qualified as estimated as a result of .various Lechnical noncompliances. 

- i; 



Fraction 

Vola lile 

Summary of Tentatively Identified Compounds (TICS) 

Remaining After Data Qualification 

Named TIC 

Unknown(s) 

Semivolatile 

Unknown(s) 

2.Cyclohexene.l.ol 

2-Cyclohexene.l+one 

1,2.Cyciohexanediol’ 

z; . 

i 



C-49-08-4-048 

TO: 

FROM: 

SUBJECT: 

DAVID BRAYACK DATE: SEPTEMBER 2, 1994 

TRACY AO3ERTS COPIES: D.A. SCf-lElB 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 138, NWIAP CALVERTON, NEW YORK 
SDG SBo902 

SAMPLES: 3/AQUEOUS/ 

CL0617-SB32-1012-RB NP-STOI-0506-RB NP-WST07-0102-RB 

9/SOIL/ 

CL0617-SB31-0204 N P-ST01 -0506 
CL061 7-5832-0406 NP-ST09-0304 
CLO617-SB31-1012 NP-WST07-0102 
CL061 7-SB31-1012-DU N P-+ST07-0607 
CLO617-SB32-1012 

lnorga~nic data from the Target Analyte List (TAL) metals analysis for three (3) aqueous 
i~e!d-auaiity control rinsate blanks; and nine (9) soil samples, including a field duplicate 

P air (namely, samples SB311012 and SB311012DU), were evaluated using the following 
-_ i; _, . . paraImeters: 

. 

T 
l 

f 
. 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP Interference Check Sample Results 
Laboratory Control Sample Results 
Matrix Spike Results 
Laboratory and Field Duplicate Results 
Furnace Atomic Absorption Results 
ICP Serial Dilution Results . 
Detection Limits 
Sample Quantitation 

The symbol (*), indicates that ail quali;y control criteria were met for this parameter. 
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Documentation of compliance for these parameters is provided in Appendix E3 (Regional 
Worksheets). Problems affecting data quality are discussed below; documentation 
supporting these findings is presented in Appendix C. Spreadsheets (presented in 
Appendix A, Qualified Analytical Resuits) summarize the validation qualifications. 

Overview 

The samples were collected by lialliburton NUS Corporation on April 18 and 19, 1994 and 
were analyzed by Recra Environmental, Inc. Laboratories under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(CA/K) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

Summarv ’ 

Neither the analysis nor the distillation of a midrange cyanide calibration verification 
standard were indicated in the data package, therefore, all cyanide po.sitive and 
nondetected results were qualified as estimated [code J(1) and UJ(1)J. 

4 i; . 

The soil Matrix Spike (MS) recovery for chromium (65.1%), silver (58.4%) and cyanide 
(55.4%) were less than the 75% lower quality control limit. All the solid matrix chromium, 
silver and cyanide positive and/or nondetected results were qualified as estimated [code 
J(2) and UJ(2)]. An aqueous matrix spike analysis was not performed, hence, 
cualiiication was not oossible for this matrix. 

The Laboratory Duplicate Relative Percent Differences (RPDs) for chromium fell outside 
the 2 X CRDL control window. All the solid matrix chromium resuits were qualified as 
estimated [code J(3)J. 

The ICP Serial Dilution analysis results for aluminum and iron were outside the IO %D 
quality control limit. The aluminum and iron initial results exceeded IO X IDL, hence, 
sample results were qualified as estimated [code J(4)]. 

Graphite Furnace Atomic Absorption (GFAA) PDS recoveries for selenium (GO.0 %), for 
sample NP-ST09-0304, exceeded the 115% upper quality control limit. Action was not 
required for selenium, as the affected result was reported as nondetected. 

The field quality control rinsate blank results revealed lead concentrations (50 ug/l) > 
CRDL, therefore, all the soil matrix results < 5 X 50 ug/l were rejected [code R(l)]. 
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EXECUTIVE SUMMARY 

LA~~~RATOAY PERFORMANCE: Midrange cyanide distillation and analysis were not 
performed. The RPD for chromium was greater than the 2 X CRDL laboratory duplicate 
RPD. The ICP serial dilution results for aluminum and iron fell outside the control limits. 

OT~~ER~ACTORSAFFECTING DATAQUALIN: MS recoveries were below the 75% control 
window for chromium, silver and cyanide. A selenium PDS recovery fell outside the 85 
115 %R control limit for sample NP-STOS-0304. A field blank yielded lead concentration 
> CRDL, resulting in the rejection of all but one lead result. 

The data for these analyses were reviewed with reference to the “National Functional 
Guidelines for inorganic Data Validation”, as amended for use within USEPA Region II, 
and the NEESA document entitled “Sampling and Chemical Analysis Quality Assurance 
Requirements for the Navy Installation Restoration Program” (NEESA 20.2-0478; 6/86). 

The text of this report has been formulated to address only those problem areas affecting 
data quality. 

“I attest that the data referenced herein was validated according to the agreed upon 
validation criteria as specified in th e NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 

-;i . 
Tracy Roberts 
Chemist/Data Validator 

,/-!a!liburion NUS Corporation 

Debra A. Scheib 
CLEAN Quality Assurance Manager 
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1. Appendix A - Qualified Analytical Results 
2. Appendix i3 - Regional Worksheets 
? V. Appendix C - Support Documentation 
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QUALIf ICATION KEY: 

u - 

J(1) - 

JG’) - 

J(3) - 

J(4) - 

UJ(1) - 

UJ(2) - 

R(l) - 

--i.’ . -* 

Value is a nondetect as reported by the laboratory. 

. Positive result is estimated because cyanide calibration standard was not 
indicated as either having been distilled or analyzed. 

Positive result is estimated because of MS recovery outside the’ 75125% 
control limit. 

Positive result is estimated because of RPD outside the 2 X CRDL control 
limit and the sample or duplirate result is < 5 X CRDL. 

Positive result is estimated because ICP serial dilution %D.exceeded 10% 
for analyte concentrations > IO X IDL. 

Nondetected result is estim,ated because cyanide calibration standard was 
not indicated.as either having been distilled or analyzed. 

Nondetected result is estimated because of MS analysis recovery less than 
the 75% control limit. 

Positive result is rejected because of field quality control rinsate blank 
contamination. 
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C-49-08-4-097 

TO: DAVE: BRAYA,CK;,. DATE: SEPTEM3ER-8, 1994 

FROM: KENT E. WEAVER COPIES: DV FILE: 

SUBJECT: ORGANIC DATA VALIDATION 
VOLATILE/SEMIVOLATILE/PEST/PC3S 
CT0 138 hWIRP CALVERTON 
CALVERTON, NEW YORK 
CASE NO. 5015, SDG SB061012 

ECM-SB05-1012 ECM-SB05-2022 
FCM-SBO4-2426 ECM-SB06-3032 

ECM-SB07-3032 
ECM-SBO8-2830. 

NP-ST25-0304 
NP-WST22-0002 

lO/Aqueous/ 

NP-ST17-0506 
NP-ST25-0304-DU 
NP-WST22-0002-DU 

ECM-SB05-1012-TB ECM-SB05-2022-RB 
ECM-SBO8-2830-RB NP-STll-0304-TB 
pqp-s'i'1 7-0506-TB NP-ST17-0506-FB3 
NP-ST28-0405-RB 

ECM-SB04-0810. 
ECM-SB06-1012 
ECM-SB08-2022 
NP-STll-0304 
NP-ST23-0607 
NP-ST28-0405 

ECM-SBO8-2022-TB 
NP-STll--0304-RB 
NP-ST17--0506-RB 

INTRODUCTION 

A validation was performed on the analytical data from the Target 
Compound List (TCL) volatile organic compound plus freon analysis 
of eighteen (18) soil samples and ten (10) aqueous field quality 
control blanks; 
soil and four 

semivolatile organic compound analysis of seven (7) 
(4)' aqueous field quality control blanks; and the 

pesticide/PCB analysis of nine (9) soils and four (4) aqu&us field 
quality control blanks analyzed by RECRA Environmental under SDG 
SB061012. These samples were collected by Halliburton NLJS 
Corporation on April 19, 20, and 21, 1994. 

included with this sample set are three field duplicate pairs 
(samples NP-ST25-0304/NP-ST25-0304-DU, NP-WST22-0002/NP-WST22-0002- 
DU, and ECM-SB08-2022/ECM-SBO8-2022-DU), five rinsate blanks 
(designated -RB), one field blank .(designated -FB), and four trip 
bl'anks (designated -TB). 
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All analyses were conducted in accordance with Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality 
Assurance/Quality Control (QAIQC) criteria, using Contract 
Laboratory Program (CLP) Statement of Work (SOW) OLMO1.8 analytical 
and reporting protocols. 

The data contained in this SDG were validated with regard to the 
following parameters: 

* . 
. 

i . 
. 
. 
. 
. 
. 
. 
. 

* . 
* . 

. 

Data completeness 
Holding times 
GC/MS tuning and system performance 
Initial/continuing calibrations 
Field and laboratory method blank results 
Internal standards performance 
Surrogate spike recoveries 
Matrix spike/matrix spike duplicate results 
Field duplicate precision 
Compound identification 
Compound quantitation 
Detection limits 
Tentatively,Identified Compounds (TICS) 

The symbol (*) indicates that all quality control criteria were met 
for this parameter. Documentation of compliance for these 
indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). 

?roblems affecting data ouality are discussed below; documentation 
supporting these findings is presented in Appendix D. Qualified 

--cc . . . . Analytical results are presented in Appendix A. 

r;olatile Organic Comoound Analysis 

The -.ten day holding time until analysis for soil samples was 
exceeded by samples ECM-SB05-1012,, ECM-SB05-2022, ECM-SB04-0810, 
ECM-SB04-2426, ECM-SB06-3032, ECM-SB06-1012, ECM-SB07-1820, ECM- 
SBO7-3032, ECM-SBO8-2022, ECM-SB08-2022-DU, ECM-SB08-2830,NP-STll- 
0304, NP-ST17-0506, NP-STl.7-0506DL, NP-ST25-0304RE, NP-ST25-0304- 
DURE, NP-WST22-0002-DURE. Positive results and nondetects for all 
compounds have been qualified as estimated, rtjtr and "UJ" , 
respectively., 

.:in initial calibration percent Relative Standard Deviation (%RSD) 
for acetone exceeded the 30% quality control criteria. Positive 
and nondetected results for this compound in the affected samples 
have been qualified as estimated, IIJ1' and "UJ" respectively. The 
positive results qualified due to blank contamination were further 
qualified as estimated. 
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Some continuing calibration percent differences (%Ds) for 1,1,2,2- 
tetrachloroethane, carbon disulfide, 
hexanone, 

4-methyl-2-pentanone, 2- 
methylene chloride, acetone, chloromethane, and 2- 

butanone ,exceeded the 25% quality control criteria. Positive 
results and nondetects for these compounds in the associated 
samples have been qualified as estimated, "J" and 
respectively. 

"UJ" , 

The following contaminants were detected in the laboratory method 
and field quality control'blanks at the maximum concen:trations 
indicated: 

ComDound 
methylene zhloride 
methylene chloride' 
acetone 
acetone* 
total xylenes 
chloroform* 

Maximum Action 
Concentration Level 

34 /w/L 340 m/L 
11 /&l/L 110 m/kg 
30 i-cl/L 300 M/L 
12 PL9IL 120 pg/kg 

2 m/kg 10 w/kg 
1 /-cl/L 5 Kl/kg 

'. -_ 
This compound maximum concentration was detected in a 
field quality control blank. 

31ank Actions: 

. Value < Contract Required Quantitation Limit (CRQL); report 
_ CRQL followed by a U. 

. Value > CRQL and < action level; 

. Value > CRQL and > action level; 
report value followed by a U. 

report value unqu,allfied. 
--:; ., 

Dilution factors, percent solids, and aliquots used for analysis 
were taken into consideration during to the application of all 
action levels. 
total 

Positive results for methylene chloride, acetone, 
xylenes, and chloroform were qualified in the manner 

indicated by the blank action table. It should also be noted that 
fie1.d quality control blanks.are not qualified based o:n field 
quality control blank contamination. 

The surrogates recoveries for toluene-d8 in samples NP-ST17-0506, 
NP-ST25-0304, and NP'ST25-0304-DU exceeded the upper qGlity in 
sample NP-ST17-0506 was below the lower quality control limit. 
Additionally, the recovery for 4-bromofluorobenzene in.sample NP- 
ST17-0506 i;as below the lower quality control limit. 

The reanalyses of these samples did not show marked improvement; 
therefore, 
The 

the original analyses were used for validation purposes. 
positive results and nondetects reported for sample NP-ST17- 

0506 have been qualified as estimated, "J" and "UJ", respectively. 
The positive results reported for samples NP-ST25-0304 and NP-ST25- 
0304-DU have been qualified as estimated, "J" - The nondetected 
results were not compromised. 
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Some matrix spike/matrix spike duplicate (MS/MSD) percent 
recoveries (%Rs) fortrichloroethene, benzene, andtoluene exceeded 
their respective upper quality control limits in sample NP-ST17- 
0506DL. Additionally, the Relative Percent Difference (RPD) for 
toluene exceeded the upper quality control limit. No qualification 
actions were necessary as the associated sample was not used for 
validation purposes. 

The bromochloromethane, 1,4-difluorobenzene, and chlorobenzene-d5 
internal standard areas were below the lower quality control limit 
for sample NP-ST25-0304-DU. Additionally, the 1,4-difluorobenzene 
and chlorobenzene-d5 internal standard areas were below the lower 
quality control limit for sample NP-ST25-0304. Finally, the 
chlorobenzene-d5 internal standard area was below the lower quality 
contr.01 limit for samples NP-ST17-0506 and NP-WST22-0002-DU. The 
reanalyses of these samples did not show marked improvement; 
therefore, the original results were used for validation purposes. 
The positive results and nondetects for compounds quantitated using 
the failed internal standards have been qualified as estimated, "J" 
and "UJ" , respectively. 

The RPDs for trichloroethene andtetrachloroethene exceeded the 50% 
quality control limit for the soil field duplicate pair NP-ST25- 
0304/NP-ST25-0304-DU. The positive results for these compounds 
have been qualified as estimated, "J". 

The results for l,l-dichloroethane and l,l,l-trichloroethane in 
sample NP-ST17-0506 exceeded the instrument's linear calibration 
range. The diluted results for these compounds were transposed 
over to the original analysis Form I'S which were used for 

--z; _. .. validation purposes. 

Semivolatile Orqanic ComDound Analysis 

The seven day holding time until extraction allowance was exceeded 
by samples NP-STll-0304, NP-ST17-0506, NP-ST25-0304, NP-ST25-0304- 
DU, NP-ST28-0405, NP-WST22-0002, NP-WST22-0002-DU, NP-WST22-0002DL, 
:JP-WST22-0002-DUDL, and NP-WST22-0002-DURE. The positive results 
and nondetects for these samples have been qualified as estimated, -- 
"J" and "UJ", respectively. 

Some continuing calibration %Ds for 2,2'-oxybis(l-chloropropane) 
and hexaohlorocyclopentadiene exceeded the 25% quality control 
limit. The nondetected results for these compounds in the 
associated sample have been qualified as estimated, :'UJ". No 
positive results were reported. 
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The following contaminants were detected in the laboratory method 
and field quality control blanks at the maximum concentrations 
indicated: 

Maximum Action 
Comoound Concentration Level 
bis(2-ethylhexyl)phthalate 58 
di-n-butylphthalate* 

m/w 580 pug/kg 
0.8 pg/L 264 pg/kg 

l 

This compound maximum concentration was detectsed in a 
field quality control blank. 

Blank Actions: 

. Value < Contract Required Quantitation Limit (CRQL); report 
CRQL followed by a U. 

. Value > CRQL and < action level; report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 

Dilution factors, percent solids, and aliquots used for analysis 
were taken into consideration during to the application of all 
action levels. Positive results for bis(2-ethylhexyl)phthal.ate and 
di-n-butylphthalate were qualified in the manner indicated by the 
blank action table. It should also be noted that field quality 
control blanks are not qualified based.on field quality control 
blank contamination. 

The r?.S/MSD %Rs for 2,4-dinitrotoluene exceeded the upper {quality 
control limit for sample NP-ST17-0506. Qualification was nelcessary 
since only a nondetected result- was reDorted and this result was 

- ;i previously as a result -.- of missed extraction holding times. 

The chrysene-d12 internal standard area was below the lower quality 
control limit for sample NP-WST22-0002-DU. The reanalysis of the 
sample did not show marked improvement; thus, the original analysis 
was used for validation purposes. The positive results and 
nondetects 
standard 

for compounds quantitated using the failed internal 
have been qualified as estimated, "J" and "UJ" , 

respectively. 

The RPDs for several compounds exceeded the 50% qualit?y' c:ontrol 
limit for the soil field duplicate pairs NP-ST25-0304/NP-ST25-0304- 
DU and NP-WST22-0002/NP-WST22-0002-DU. The positive results or 
nondetects for these compounds in the associated samples have been 
qualified as estimated, "J" and "UJ", respectively. 

'.r, 
The results for butylbenzylphthalate andbis(2-ethylhexyl)phthalate 
in sample NP-WST22-0002-DU exceeded the instrument's linear 
calibration range. The diluted results were transposed over to the 
original analysis Form I which was used in validation. 
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The results for butylbenzylphthalate and bis(2-ethylhexyl)phthalate 
in sample NP-WST22-0002 exceeded the instrument's linear 
calibration range. The diluted results were transposed over to the 

. original analysis Form I which was used in validation. 

Pesticide/PCB Orqanid ComDound Analysis 

The seven day holding time until extraction allowance was exceeded 
by samples NP-STll-0304, NP-ST15-0607, NP-ST17-0506, NP-ST23-0607, 
NP-ST25-0304, NP-ST25-0304-DU, NP-ST28-0405, NP-WST22-0002, andNP- 
WST22-0002-DU. The positive results and nondetects for these 
samples have been qualified as estimated, ClJCl and "UJ" , 
respectively. 

Samples NP-ST17-0506, NP-ST23-0607, NP-ST25-0304, NP-ST25-0304-DU, 
and NP-WST22-0002-DU had noncompliant surrogate spike recoveries 
for either tetrachloro-m-xylene or decachlorobiphenyl. No 
qualification actions were taken as only one surrogate was out of 
compliance,for each sample. 

Samples NP-STll-0304, NP-ST15-0607, NP-ST17-0506, NP-ST23-0607, NP- 
ST25-0304, N-P-ST25-0304-DU, NP-ST28-0405, NP-WST22-0002, and NP- 
WST22-0'002-DU had numerous %Ds calculated for positive results on 
the two GC columns out of compliance. The positive results with 
%Ds > 25, but < 50% have been qualified as estimated, "J". The 
results with %Ds > 50, but < 90% have been qualified as estimated; 
"JN" . The results with %Ds > 90% are considered unreliable and are 
qualified as rejected, "R". 

The RPDs for several compounds exceeded the 50% quality control 
-i; limit for the soil field duulicate pairs NP-ST25-0304/NP-ST25-0304- 

DU and NP-WST22-0002/NP-WST22-0002-DU. The positive results or 
nondetects for these compounds in the associated samples have been 
qualified as estimated, "J" and "UJ", respectively. 

ADDITIONAL COHMENTS 
.. 

NO other problems were noted. Positive results reported at 
concentrations below the CRQL are qualified as estimated, "J". 

EXECUTIVE SUMXARY 
-A 

iaboratory Performance Issues: Several soil samples were analyzed 
outside of the holding time allowance in all fractions. Acetone, 
rnethylene chloride/total xylenes, and bis(2-ethylhexyl)phthalate 
were detected the laboratory method blanks. An init,ial calibration 
%RSD for acetone exceeded 30%. Continuing calibration %Ds for 
several compounds were greater than 25%. Several samples had' 
volatile and/or semivolatile internal standard failure. Several 
samples had volatile and/or pesticide/PCB surrogate recoveries out 
of compliance. Some MS/MSD %Rs were out of compliance. 
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Other Factors Affecting Data Quality: Methylene chloride, acetone, 
chloroform, and di-n-butylphthalate were detected in associated 
field quality control blanks. Several %Ds between. analytical 
columns were out of compliance for the pesticide/PCB f:raction. 
Several field duplicate pair RPDs were out of compliance. Positive 
results reported at concentrations below the.CRQL are qualified as 
estimates. 

The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (l/W, as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program" (26.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according 
t0 the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAP?)." 

’ .I 5ent L. - Weaver 
Chemist/Data Validator 

;.' IMS Corporation 

/"'Joseph A . Samchuck 
Data Validation Quality Assurance Officer 

.-'tttachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
5 . Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

JINTERNAL CORRESPONDENCE 

C-49-084-096 

DAVE BRAYACK DATE: SEPTEMBER 8,1994 

J.G. GRIST COPIES: DV f=lLE 

ORGANIC DATA VALIDATION - TCL’VOLATlLE ORGANICS, 
SEMIVOLATILES AND PESTICIDES CT0 138, NWIRP, CALVERTON, NEW YORK 
CASE NO. 5015, SDG NC. Sf30902 

16fSoil 

CP-SBO9-0204 
CP-SBl O-0406 
CP-S61 f -0608 
CL061 7-SB31-1012DU 
NPST07-0102 

,+ ,f%$TO9-0304+ 

&/ 5/Aqueous 

CLO6i 7-SB31-020418 
INP-WST07-01 02R6 
NP-STOI-0506fiB 

IN-i-RODUCTION 

CP-SBO9-0608 
CP-SBI O-0406DU 
CLO617-SB31-0204 
CL061 7-5832-0406 
NP-STOl-0506 ‘F 

CP-SBl O-0002 
CP-SBl l-0204 
CL061 7-SB31-1012 
CL0617-SB32-1012 
NP-ST07-0607 + 

CL061 7-SB32-1012RB 
NP-WSTO7-0102TB 

A validation was performed on the analytical data from the Target Compound List (XL) volatile 
organic compounds plus Freon I1 3, ‘semivolatile organic compounds and pesticides analysis of 
sixteen (16) soil. samples (including two field duplicate pairs, CL061 7-SB31-1012/CL0617-SB31- 
1012DU and CP-SBl O-0406/CP-SBl O-0406DU) and five (5) water samples (two trip blanks and three 
rinsate blanks) analyzed by RECRA ENVIRONMENTAL, INC. under case No. 5015, SDG SBO902. 
These samples were collected by Halliburton NUS Corporation personnel on April 1 @and 19, 1994. 

All analyses were conducted in accordance with Naval .Energy and Environmental Support Activity 
(NEESA) Level D Quality. Assurance/Quality Control (CIA/CC) criteria using Contract Laboratory 
?rogram (CLP) Statement of Work (SOW) OLM01.8 analytical and reporting protocols. 
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_r*5\ 
The data contained in this SDG were validated with regard to the following parameters: 

l 

0 

l 

l 

t l 

l 

l 

f l 

l 

l 

l 

* 
l 

): 
l 

Data completeness 

Holding times 

GC/MS tuning and system performance 

Initial/continuing calibrations 

Laboratory method blank results 

Internal standards performance 

Surrogate spike recoveries 
Field duplicate precision 
Matrix spike/matrix spike duplicate results 
Compound identification 

Detection limits 

Compound quantitation 

Tentatively Identified Compounds (TICS) 

The symbol (*) indicates that all quality control criteria were met for this parameter. Documentation 
of compliance for these indicated parameters is provided in the attached Appendix C (Regional 
Worksheets). 

Problems affecting data quality are discussed below; documentation supporting these findings is 
presented in Appendix D. Qualified analytical results are presented in Appendix A. 

SUMMARY 

Volati!e Oroanic Comoound Analvsis 

The holding time until analysis has been exceeded for all volatile soil samples. Positive and 
,nonotected results have been qualified as estimated, “J” and “UJ”, respectively. . 

An initial calibration for acetone exceeded the 30% RSD quality control limit. ,Positive and 
nondetected results have been qualified as estimated, “J” and “UJ”, respectively. 

Several compounds, namely methylene chloride, acetone, carbon disulfide, 4-methyl-2-pentanone, 
and 1,1;2,2-tetrachloroethane exceeded the 25 %D quality control limit. Positive and nondetected 
rssults in the affected samples, have been qualified as estimated, “J” and “UJ”, respectively. 

The following contaminants were detected in the method and field quality control blank/t as indicated: 

Maximum Action 
Contaminan! Concentration Level 

Ibiethylene chloride* 
Acetone’ 

34 ug/L 
30 ug/L 

340 ug/Kg 

Chloroform* 
Chlorobenzene 

2 ug/L 
300 ug/Kg 

2 ug/Kg 
10 ug/Kg 
10 US/Kg 

* Contaminant present in a field quality control blahk. 
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Blank Actions 

l Value <‘Contract Required Quantitation Limit (CRQL); report CRQLfollowed by a “U”. 
l Value > CRQL and < action level; report value followed by a “U”. 
l Value > CRQL and > action level; report value unqualified. 

Dilution factors, percent moisture, and sample aliquot were considered in the application of the action 
level. It should also be noted that the low level soil method blanks did not contain any lab 
contaminants. Therefore, the laboratory contamination in the soil samples has been assessed reiative 
to aqueous method blank contamination. 

Additionally, it should be noted that the presence of acetone in the field duplicate pair (CP-SBIO- 
0406/CP-SBlO-0406DU) had not been qualified as a result of blank contamination. 

Surrogate recoveries for the system monitoring compound, p-bromofluorobenzene, were below 
quality control limits for samples CPSBI O-0406 and CP-SBI O-0406DU. Positive resutts are qualified 
as estimated “J”. Quantitation limits for non-detects are qualified as estimated “UJ”. 

Low internal standard areas were found in sample CP-SBlO-0002 and in sample NP-ST07-0102. 
Upon reanalysis, no improvement in the affected internal standards was noted. Positive and 

‘. 
nondetected resutls, relatrve to the affec?ed noncompliant internal standard, have been qualified as 
estimated, “J” and “UJ” respectively. 

The concentration of acetone in field duplicate pair, CP-SBl O-0706/CP-SBl O-0406DU, has exceeded 
the linear calibration range of the instrument. The samples were subsequently diluted and the 

concentration of acetone was reported within the linear range of the instrument. Diluted. sample 
results have been used in validation. 

Semivolatile Orqanic Compound Analvsis 

--ii 
The soil sample submitted for semivolatiies analysis was extracted ten (IO) days after sample 
collection. All positive results reported were below CRQLs. All positive results are qualified estimated 
“J”. All sample quantitation limits are qualified estimated “UJ”. 

No matrix spike/matrix spike duplicate analyses werre performed in this analytical data set. The 
narrative-states that QC analyses are included within SDG SBO610. 

A continuing calibration exhibited a %D for four analytes, namely, 2-methylphenol, 2,4-dinitrophenol, 
4,6-dinitro-2-methylphenol, and di-n-octyl phthalate above 25%. Quantitation limits were qualified as 
estimated “UJ”. 

,?es:icide/PCB Anaivsis 

Holding time until extraction was exceeded for sample NP-ST010506 one day in excess of the 
technical holding time. ,Positive results and sample quanti-tation limits are qualified as estimated “J” 
and “UJ”, respectively. ‘. 

Percent differences between results quantitated on the two analytical columns exceeded 25% for 
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several compounds, namely4,4’-DDE, gamma-Chlordane, Endrin ketone, Aldrin, and Arochlor - 1248, 
1254 and 1260. Percent differences from 2550% have been qualified as estimated, “J”. Percent 
differences from 50-90% have been qualified as estimated presumptively identified, “JN”. Several 
compounds exhibited gross percent differences (?90%) which resulted in unusable results, ‘9”. 
Compounds with gross exceedances include Endosutfan I, Aldrin, ,Heptachlor Epoxide, Dieldrin,.aipha 
and gamma chlordane, Endrin, and 4,4’-DDT. 

ADDITIONAL COMMENTS 

No other*problem areas affecting data quality were noted. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Excessive holding times resutted in several samples being 
qualified as estimated for all anaiytes for volatiles, semivolatiles, and pesticides. Calibration problems 
resulted in a small number of analytes being qualified as estimated in several samp1e.s for volatiies 
and semivolatiles. Low surrogate recoveries resulted in qualification of all analytes in two samples 
for volatiles. Poor internal standard area recoveries were noted in two samples for volatiles. 

Quantitative Compound Percent Differences, which exceeded quality control limits, resufted in a total 
oi 12 analytes in four samples being rejected, and nine others being qualified estimated for 
pesticide/PCB analysis. 

_ /,a._ 
Other Factors Affecting Data Quality: Several contaminants were detected in the volatile and 
semivolatile field quality control blanks. No other factors affecting data quality were noted. 

- ii 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for 
3:ganc Data Validation (1192). as amended for use within EPA Region II, and the NEESA guidelines 
‘Sa,moling and Chemical Analysis Quality Assurance Requirements ior the Navy Installation 
.?es!oraiion Program” (20.2-0478, s/88). The text of this report has been iormulated to address only 
‘:hose problem areas affecting data quality. 
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“I attest that the data referenced 
criteria as specified in the NEESA 

5 

herein were validated according to the agreed upon validation 
guidelines and the Quality Assurance Project Plan (QAPP).” 

> ‘Haliiburton NUS Corporation 

Joseph G. Crist 
Chemist/Data Validator 

” Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments 

1, Appendix A - Qualified Analytical Results 
2. Appendix 8 - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
2. Appendix D - Support Documentation 



Fraction 

Volatile 

Semivolatiles 

: Summary of Tcnlatively Identified Compounds (TICS) 
Remaining After Data Qualification 

Namecl~ 

Unknown(s) 
Trichlorofluoromethane 
Alkylcycloalkane(s) 
Methylcyclohexane 
Dimethylcyclohexane isomer 
Trimethylcyclohexane isomer 
Saturated hydrocarbon 
Unknown, MW 160 

Unknown(s) 
2-Cyclohexene-I -01 
2-Cyclohexcne-I -one 
3-Hexene-2,5-dione 
Hexadecanoic acid 
Unknown hydrocarbon(s) 
Unknown hydrocarbon MW 218 C,,H,, 
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C-49-084-099 

TO: DAVE BRAYACK DATE; AUGUST25,1994 

FROM: J.G. GRIST COPIES: DV FILE 

SUBJECT: 

SAMPLES: 

ORGANIC DATA VALIDATION - TCL VOLATlLE OAGANICS, 
SEMIVOLATILES AND PESTlCIDES/PCBs 
CT0 138, NWIRP, CALVE’RTON, NEW YORK - 
CASE NO. 5015, SDG NO. WST22 

1 /Soil 

NP-WST22-0405 

INTRODUCTION 

.A vaiidation was petformed on the analytical data from the Target Compound List (TCL) volatile 
organic compounds, semivolatile organic compounds and pesticides/PCBs analysis of one (1) soil 

,,.L x. sample analyzed by RECRA ENVIRONMENTAL, INC. under case No. 5015, SDG WST22. These 
samples were collected by Halliburton NUS Corporation personnel on April 21, 1994. 

;ili analyses were conducted in accordance with Naval Energy and Environmental Support Activity 
(NEESA) Level D Quality Assurance/Quality Control (QA/QC) criteria using Contract Laboratory 
Program (CLP) Statement of Work (SOW) OLM01.8 analytical and reporting protocols. 

x* . . The data contained in this SDG were validated with regard to the following parameters: 

Data completeness 

Holding times 

‘GC/MS tuning and system performance 
Initial/continuing calibrations 

Laboratory method blank results 
Internal standards performance 
Surrogate spike recoveries 

Matrix spike/matrix spike duplicate results 

Compound identification 

Detection limits 

Compound quantitation 

Tentatively Identified Compounds (TICS) 

‘-. 
The symbol (*) indicates that all quality control criteria were met for this parameter. Doloumentation 
of compliance for these indicated parameters is provided in the attached Appendix C (Regional 
Worksheets). 
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Problems affecting data quality are discussed below; 
presented in Appendix D. Qualified analytical results 

documentation supporting these findings are 
are presented in Appendix A. 

SUMMARY 

Volatile Orqanic Compound Analysis 

The holding time until analysis was excel -=ded as a result of shipment to the laboratory 12 days after 

sample collection. Sample analysis was conducted ten days after sample receipt. Therefore, the 
analysis was not completed until 22 days after sampling. All positive and nondetected results are 

qualified as estimated (J) and (UJ) as a result of this noncompliance. 

The Percent Relative Standard. Deviation for acetone exceeded the 30% upper quality control limit. 
Positive and nondetected resutts have been qualified as estimated “J” and “UJ” respectively. 

,vethylene chloride was detected in the laboratory blank at a concentration of 1400 ug/Kg. Positive 
results less than the established action level have been qualified nondetected, (U). 

As a result of the high concentration of 1,1,1 -Trichloroethane, the volatile analyses was performed 

at 20X dilution. 

The only two analytes found above the CRQL were 1 ,l, I-Trichloroethane (390,000 ug/kg) and Xylene 

(76,000 ug/kg). Both the matrix spike and matrix spike duplicate samples contained similar 

concentrations of these two analytes. 

Semivolatile Orqanic Comoound Analvsis 

The holding time ior extraction was exe,- =ded as a result of shipment to the laboratory 12 days after 

sam,oie collection. This resutted in the sample extraction being performed 14 days after collection. 

r;ll positive and nondetected resutts are qualified as estimated (J) and (UJ) as a resutt of this 
-- i; -. noncompliance. 

tie matrix spike/matrix s,pike duplicate forms were submitted. However the narrative states: “Please 
reierence medium level CC analyses performed within SDG SBOlO608.’ 

?es!icide/PCB Analvsis 

The holding time for extraction was exceeded as a result of shipment to the laboratory 12 days after 
sample collection. This resulted in the extraction being performed 16 days after collection. All 
positive and nondetected results are qualified as estimated (J) and (UJ) as a”resutt of this 
noncompliance. 

Decachlorobiphenyl (DCB) surrogate spike compound was not present (O%R) on both analytical 
cciurnns. Tetrachloro-m-xylene (TCX) surrogate spike recoveries, while below quality control limits, 
l.vere ,oresent on both columns. Due to the extreme interferences present .in the sample 
chromatogram, it is the opinion of the data reviewer that the absence of DCB recoveries on both 
analytical systems is the result of matrix interference. Furthermore, the presence of TCX suggests 
f;izf an adequate but low recovery is indicative of the addition of surrogates to the sample, however, 
as a resutt of interferences, DC6 has exhibited a poor recovery. Therefore, positive and nondetected 
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No matrix spike/matrix spike duplicate forms were submitted. However, the narrative states: “Please 
reference medium level QC analyses performed within SDG S6010608.” 

Compound identification problems were noted. Percent differences on the two GC columns were 
high for four analytes. Since %D was 50-90% for gamma-BliC and heptachlor epoxide these were 
qualified JN (presumptive evidence for the presence of the material at an estimated value). Since 
the %D for dieldrin and gamma-chlordane was >90 these were qualified R (rejected). 

ADDITIONAL COMMENTS 

No other problem areas affecting data quality were noted. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: tiolding times were in excess of limits primarily because of a 
delay of 11 days between sampling and receipt at the iaboratoy. No matrix spike/matrix spike 
duplicate forms were submitted for semivolatile or pesticide/PCB analysis. 

. Compound identification problems resulted in two pesticide analytes being rejected and two others 
being qualified JN. 

Other Factors Affecting Data Quality: Because of matrixeffects the volatile analysis was performed 
at 20X dilution. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for 
Organic Data Validation (3/90), as amended for use within EPA Region II, and the NEESA guidelines 
“Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation 
,RiesIoration Program” (20.2-0473, s/88). The text of this report has been formulated to address only 
!hosa problem areas affecting data quality. 

- i; _, -.“I azest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEE SA guidelines and the Quality Assurance Project Plan (QAPP).’ 

< 
Hallibclrton/NUS Corporation 

Joseph G. Crist 
Chemist/Data Validator 



C-49-084-099 
MEMO TO: DAVE 3RAYACK 
AUGUST 251994 - PAGE 4 

*.t(alliburt& &IlJS Corporation 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Resufts as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 

- ii 
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Fraction 

Volatile 

Summary of Tcll(atively Identified Compounds (TICS) 
Remaining After Data Qualification 

Namccl J& 

Unknown 
Methane, dict\lorodifluoro- 
Unknown(s) C&l,, MW 120 (3 unknowns) 

Unknown hydrocarbon(s) 
Unknown(s) C,,H,, MW 134 (2 unknowns) 
Unknown C,,t-i,, MW 148 

Semivolatiles - 
Unknown(s) 
Unknown hydrocarbon(s) 
Naphthalene, 1 -methyl- 
Unknown dimethylnaphthalene 
Unknown trimethylnaphthalene 



TO: DAVE 3RAYACK DATE: OCTOBER 7, 1994 

FROM: PATRICK J. EOOPER COPIES: DV FILE 

SU3JECT: ORGANIC DATA VALIDATION 
VOLATILE/SEMIVOLATILE/PEST/PCBS 
CT0 138 CALVERTON NAVAL 3ASE 
CALVERTON, NEW YORK 
CASE NO. 5015, SDG S3010608 

SAMPLES: 16/Sail/ 

FT-SBOl-0608 
FT-SB02-1618 
FT-SB03-1214 
NP-SSOl 
NP-SS04 
NP-SS06 

FT-SBOl-1416 FT-SB02-0204 
FT-SB03-0204 FT-SB03-0810 
FT-SB04-1214 FT-SB04-2224 
NP-SS02 NP-SS03 
NP-SS04-DU NP-SS05 

2/Aqueous/ 

FT-SBOl-0608-TB NP-SSOI-RB 

IGTRODUCTION 

A validation was performed on the analytical data from the Target 
Compound List (TCL) volatile organic compound analysis of'nine (9) 
soil samples and one (1) aqueous field quality control blank. 
semivolatile organic compound analysis of sixteen (16) soil and one 
(1) aqueous field quality control blank; and the pesticide/PCB 
anai.ysis of sixteen (16) soils and one (1) aqueous field quality 
control blank analyzed by RECRA Environmental under SDG SB010608. 
These samples were 
April 25, 1994. 

collected by Halliburton NUS Corporation on 
I 

Included with this sample set is one field duplicate pair (samples 
I'JP-SSO4 and NP-SS04-DU), one rinsate blank (designated -RB), and 
one-trip blank (designated -TB). 

;;11 analyses were 
Environmental 

conducted in accordance with Naval Energy and 
Support Activity (NEESA) Level D 

Assurance/Quality Control (QA/Qc) criteria, 
'Quality 

using C'ontract 
Laboratorv Program (CLP) Statement of.Work (SOW) OLMOl.8 analytical + 
and reporting protocols. 
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The data contained in this SDG were validated with regard to the 
following parameters: 

. 
* 0. 

. 

. 

. 

. 

. 

. 
* . 
* . 
* . 
* . 
* . 

Holding times 
GC/MS tuning and system performance 
Initial/continuing calibrations 
Field and laboratory method blank results 
Internal standards performance 
Surrogate spike recoveries 
Matrix spike/matrix spike duplicate results 
Field duplicate precision 
Compound identification 
Compound quantitation 
Detection limits 
Tentatively Identified‘Compounds (TICS) 
Data completeness 

The symbol (*) indicates that all quality control criteria were met 
for this parameter. Documentation of compliance for these 
indicated 'parameters is provided in, the attached Appendix C 
(Regional Worksheets). 

?roblems affecting data quality are discussed below; documentation 
supporting these findings is presented in Appendix D. Qualified 
Analytical results are presented in Appendix A. Results' as 
reported by the laboratory are presented in Appendix B. 

r.'olatile Organic Comoound Analvsis 

An initial calibration percent Relative Standard Deviation (%RSD) 
for acetone exceeded the 30% quality control criteria. All 
positive results for acetone were qualified as a result of blank 
contdmination. These results were further qualified as estimated, 
"UJ" . The nondetected results were not compromised by this 
noncompliance. 

Some continuing calibration percent differences (%L) for 
chloroethane and l;l-dichloroethene exceeded the 25% quality 
control criteria. Positive results. and nondetects for 'these 
compounds in the associated samples have been qualified as 
estinated; "J" and "UJ",. respectively. 

The following contaminants were detected in the laboratory method 
and field quality control blanks at the maximum concentrations 
indicated: 
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Maximum Action 
Comoound Concentration 
methylene chloride 4 w/L 
acetone 7 w/L 

Level 
740 w/Kg 

70 w/w 

Samples Affected: None 

Compound 
methylene chloride 
acetone 

Maximum 
Concentration 
13 w/L 
38 w/L 

Action 
Level 
120 w/W 
380 w/Kg 

Samples Affected: Low level soils 

ComDound 
methylene chloride 
acetone 

Maximum Action 
Concentration Level 
1800 w/Kg 18000 pig/Kg 

840 w/Kg 8400 pg/Kg 

Samples Affected: Medium level soils 

Elank Actions: 

. Value < Contract Required Quantitation Limit' (CRQL); report 
CRQL followed by a U. 

l - Value > CRQL and < action level; report value fo.llowed by a U. 
. Value > CRQL and > action level; report value unqualified. 

-* . . Dilution factors, percent solids, and aliquots used for analysis 
xere taken into consideration prior to the application of all 
action levels. Positive results were reported for methylene 
chloride and acetone were qualified in the manner indicated by the 
blank action table. It should also be noted that field quality 
control blanks are not qualified based on field quality control 
blank contamination. 

The surrogates recoveries for bromofluorobentene (BFB) .in samples 
?I'-SB020204 and FT-SB03-1214 exceeded the upper quality. control 
limit. The reanalyses of sample FT-SB020204 did not show 
improvement; therefore, the original analyses were used for 
validation purposes. Sample FT-SB03-1214 was not reanalyzed., 
however the matrix spike/matrix spike duplicate analysis of this 
sample displayed similiar BFB recoveries. The positive results 
repqrted for these samples have been qualified as estimated, "J". 
The nondetected results were not compromised. 
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Semivolatile Orqanic Compound Analysis 

The seven day holding time until extraction allowance was exceeded 
for all soil samples. The positive results and nondetects for 
these samples have been qualified as estimated, "J" and "UJ", 
respectively. 

Some continuing calibration %Ds for 2,2'-oxybis(l-chloropropane), 
2-Nitroaniline, 4-Nitroaniline, Pyrene, Di-n-octyl Phthalate, 
Bis(2-ethylhexyl)phthalate, Benzo(g,h,i) perylene, and 2,4- 
Dinitrophenol exceeded the 25% quality control limit. Positive 
results 
samples 

and nondetects for these compounds in the assoct;;zd 
have been qualified as estimated, "J" and I 

respectively. 

The following contaminant tias detected in the field quality control 
blank at the maximum concentration indicated: 

ComDound 
di-n-butylphthalate* 

Maximum Action 
Concentration Level 
0.6 H/L 198 w/kg 

. 
This compound maximum concentration was detected in a 
field quality control blank. 

Blank Actions: 

. Value < Contract Required Quantitation Limit (CRQL); report. 
CRQL followed by a U. 

- ii ._ .' l Value > CRQL and < action level; report value followed by a U. 
. Value > CRQL and > action level; report value unqualified. 

Dilution factors, percent solids, and aliquots used for analysis 
isle r e taken into consideration during to the application of all 
action levels. Positive results for di-n-butylphthalate were 
aualified in the,manner.indicated by the blank action table. It 
ihould also be noted that field quality control blanks are not 
qualified based on field quality control blank contamination. 

The MS/MSD %Rs for 2,4-dinitrotoluene and 1,4-dichlorobenzene 
exceeded the upper quality control limits for low and medium level 
soil samples. No actions were taken as no positive results were 
reported for these compounds in the unspiked samples and nondetects 
are not compromised. 

The perylene-dl2 internal standard area was below the lower quality 
control limit for sample NP-SSOS. The reanalysis of,the sample did 
not show marked improvement; thus, the original analysis was used 
for validation purposes. The positive results and nondetects for 
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compounds quantitated using the failed internal standard have been 
qualified as estimated, "J" and "UJtI, respectively.. 

The RPDs for several compounds exceeded the 50% quality control 
limit for the soil field duplicate pair FT-SS04/FT-SS04-DU. The 
positive results or nondetects for these compounds in the 
associated samples have been qualified as estimated, "J" and 
respectively. 

"UJ" ~ 

The Laboratory Method Blank Spike yielded high Percent Recoveries 
for 1,4-dichlorobenzene and 2,4-dinitrotoluene. No actions were 
necessary as.no positive results were reported for these compounds 
in the affected samples. 

Pesticide/PC,B Orqanic Comoound Analvsis 

The seven day holding time until extraction allowance was exceeded 
for all soil samples. The positive results and nondetects for 
thPSP_ samples have been qualified as estimated, '1J" and 
respectively. 

"UJ" , 

Sample FT-SSOl-RB had a noncompliant surrogate spike recovery for 
decachlorobiphenyl only. 
for 

Only nondetected results were reported 
the target compounds in this sample and these nondetects were 

qualified as estiamted, "UJ" . 

The-RPD for 4, 4'-DDT (157%) exceeded the 50% quality control limit 
for the soil field duplicate pair FT-SS04/FT-SS04-DU. 
results for 4,4'-DDT 

The positive 
in the associated samples have been qualified 

ii ,. .. as estimated, "Jl! . 

The Percent Difference (%D) between positive results detected on 
columns 1 and 2 exceeded 25%, 50%, and 90% for some compounds in 
several soil samples. Compounds with %D in the interval :25<X<5O 
were qualified as estimated, "J". 
interval 

Compounds with %Ds in the 
50<X<90 were 

estimated, 
qualified as presumptively present, but 

"JN" . Compounds with %Ds >90% were rejected, "R". 

.:DDITIONAL CO~lENTS -A 

NO other problems were noted. Positive results reported at 
concentrations beloivl'the CRQL are qualified as estimated, "J". 

ESZCUTIVZ SUHHARY 

-n". 
Laboratory Performance Issues: All soil samples were analyzed 
outside of the holding time allowance for the semivolatile and 

,pes,ticide/PCB fractions. Acetone. and methylene chloride were 
detected the laboratory method blanks. An initial calibration %RSD 
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for acetone exceeded 30%. Continuing calibration %Ds for several 
compounds were greater than 25%. Sample FT-SSOS displayed failed 
internalt standard areas. Several samples had volatile and 
pesticide/PCB surrogate recoveries out of compliance. Semivolatile 
MS/MSD %Rs were out of compliance. 

Other Factor& Affecting Data Quality: Di-n-butylphthalate was 
\ detected in the associated field quality control blank. Several 

%Ds between analytical columns were out of compliance for the 
pesticide/PCB fraction. Several field duplicate pair RPDs were out 
of compliance. Positive results reported at concentrations below 
the CRQL are qualified as estimates. 

The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (WW, as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program" (20.2-047B, 6/86). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAPP)." 

-2 . . 

i 
J "atrick J. Hooper 

Chemist/Data Validator 

-- 

,. 
c 

Zalliburton 
,.' 

/ Joseph A. Samchuck 
Data Validation Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified .Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
n c: . Appendix D - Support Documentation 

i: 



TNTEmAL CORRESPOhDENCE 

TO: 

FROM: 

DAVE BRAYACK 

J. G. GRIST 

SUBJECT: ORGANIC DATA VALIDATION - VOLATILE ORGANICS, 
SEMIVOLATILES AND PES-llCIDES/PCBs 
CT0 138, NWIRP, CALVERTON, NEW YORK 
CASE NO. 5015, SDG NO. SBO112 

SAMPLES: S/Aqueous 

FC-SBOS-0; 03-TB FC-SBO6-0103-RB FT-SBOB-I 012-TB 

FT-SBOB-I 012-FB5 FT-SBOB-1012-FB6 

C-49-08-4-1 48 

DATE: 

COPIES: 

OCTOBER 7,1994 

DV FILE 

1 O/Soil 

FC-SBO&0103 FC-SBO6-0507 FC-SB06-0507DU 

FD-SBOi-1214 FD-SBOl-1416 FD-SB02-0507 

FD-SB02-1517 FD-SBO3-1214 FD-SB03-1416 

FD-SBOS-1416DU 

. IXTRODUCTION 

.. A validation was performed on the analy-tical data from the Target Compound List (TCL) volatile 
organic, semivolatiles and pesticide compound analysis of five (5) aqueous samples and ten (10) 
soil samples (including, two duplicate pairs FC-SB06-0507/FC-SB060507DU and FD-SB03- 
1416/FD-SBO3-1416DU), analyzed by fiECRA ENVIRONMENTAL, INC. under case No. 5015, STG 
SBO112. These samples were collected by Halliburton NUS Corporation personnel on April 27 
and 28, 1994. 

All analyses ‘were conducted in accordance with Naval Energy and Environmental Support 
Activity (NEESA) Level D Quality Assurance/Quality Control (CA/CC) criteria using Contract 
Laboratory Program (CLP) Statement of Work (SOW) OLMOl.8 analytical and repot&g protocols. 

The data contained in this SDG were validated with regard to the following parameters: 

. Data completeness 
l Holding times 

. . GC/MS tuning and system performance 
* Initial/continuing calibrations 
. Laboratory <method blank results 
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* 0 Internal standards performance 
* 0’ Surrogate spike recoveries 

0 Matrix spike/matrix spike duplicate resutts 
* 0 Compound identification 

l Detection limits 
l Compound quantitation 
0 Tentatively Identified Compounds (TICS) 

The symbol (*) indicates that ail quality control criteria were met for this parameter. 
Documentation of compliance for these indicated parameters is’ provided in the attached 
Appendix C (Regional Worksheets). 

Problems affecting data quality are discussed below; documentation supporting these findings 
is presented in Appendix D. Qualified analytical results are presented in Appendix A arrd results 
as reported by the laboratory are presneted in Appendix 8. 

SUMMARY 

Volatile Oroanic Comoound Analvsis 

- i- _, 

Several transcription errors appear to have occurred. The blank matrix spike rec:overy form 
indicates 100% recovery of each of the five analytes spiked. The form ‘1A for this blank contains 
similar results. The raw data indicate satisfactory but more realistic recoveries (99.84 to 
118.22%). No action was taken. In addition, the continuing calibration data for 5,‘8/94 (time: 
1821) is identical in all respects, for 32 of the.38 analytes, to that for s/i’/94 (time: 12130). Again 
the raw data do not substantiate the agreement. No action was taken since the only sample that 
the s/8/94 continuing calibration would apply to was a method duplicate not subject to the data 
validation. The laboratory resubmitted the incorrect forms by facsimile. 

The IO-day holding time was exceeded in the three volatile medium level soil analyses. 
Nondetected results were qualified as estimated, ‘UJ”. 

The following compounds were detected in the laboratory method blanks at the maximum 
concentrations indicated: 

ComDound Maximum Concentration Action Level 
Methylene Chloride 10 pg/L 100 pg/L 
Acetone 13 ,ug/L 130 &l/L 

Samples Affected: Low Level aqueous samples 

= 

” ,.“. 

Compound Maximum Concentration Action Level 
Methylene Chloride 6 /-a/% 60 rd% 
Acetone 3 /-&Kg 30 m/Kg 
1,1,2,2-Tetrachloroehtane 1 P!3wl 5 i-a/Kg 
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Samples Affected: All low level soil samples 

Compound Maximum Concentration Action Level 
I Methylene Chloride 4200 pg/Kg 42,000 pg/Kg 

Acetone ?SOO pg/Kg 28,000 pg/Kg 

Samples Affected: All medium level soil samples 

Percent moisture, sample aliquot size, and dilution factors were considered prior to the 

application of all action levels. Positive results for these compounds reported at concentrations 
below the CRQL and less than the action level were raised to the CRQL. Positive results greater 
than the action level, but above the CRQL were qualified as undetected, “U”, as a result of blank 
contamination. Positive results reported for acetone and methylene chloride at concentrations 
in excess of the action levels were not qualified based on blank contamination. All positive 
results detected in the field quality control blanks were ‘qualified based on aqueous laboratory 
method blank contamination. 

Initial calibration Percent Relative Standard Deviations (%RSDs) for acetone, methyiene chloride 
and 4-methyl-2-pentanone exceeded 30%. All results for acentone and methylene chloride were 
qualified as a result of blank contamination. These results were further qualified as estimated, 

“UJ”. No ,actions were taken for 4-methyl-2-pentanone as no positive results were reported for 
this compound in the affected samples. 

Continuing calibrations Percent Differences (%Ds) for 2-butanone, hexanone, acetone, carbon 
disutfied, chloromethane, chloroethane, 1,2-dichloropropan e, benzene, vinyl chloride, and carbon 
tetrachloride exceeded 25%. Positive and nondetected results for these compounds in the 
affected samples were qualified as estimated, ‘J” and “UJ”, respectively. 

-z _. . . The surrogate percent recoveries for bromofluorobenzene end i ,2-dichloroethane-d4 exceeded 
the upper quality control limit in sample FD-SBO3-1416, and the matrix spike/matrix spike 
duplicate analyses of FD-SB03-1416. No actions were necessary as no positive results were 
reported for any target compounds in these samples and nondetects were not compromised by 
these high recoveries. 

The surrogate recovery for 1,2-dichloroethane-d4 was low in sample FC-SBO&0103, however, this 
recover)l was affected by dilution of this sample. Upon reanalysis, the recovery for 
bromofluorobenzene was high and the recovery of 1,2-dichloroehtane-d4 was within quality 
control limits. The original analysis was used in validation. No actions were takeE-as a result of 
the low surrogate recovery since this low recovery was resuttant of dilution. 

.Three out of the ten soil samples were analyzed as medium level. These samples also required 
dilution. No positive resutts were reported in these samples except acetone and methyiene 
chloride, and these analytes were qualified as a result of blank contamination. 

Semivolatile Orqanic Compound Analysis 
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Holding times until extraction exceeded QC limits for sample no. FCSBO6-0103. This sample 
was extracted 19 days after sampling. All analytes were non-detects and therefore were qualified 
estimated (UJ), A large number of TICS (all unknowns) were reported for this sample. 
Additionally, all soil samples were extracted outside the 7 day until extraction holding time. 
Positve and nondetected resuHs have been qualiiied as estimated, “J” and “UJ”, respectively. 

The surrogate Percent Recoveries (%Rs) for nitrobenzene-d5 were high in several samples. No I 
actions were necessary sine e only one base neutral fraction surrogate was noncompliant. 
Additionally, an acid fraction surrograte recovery was high in ,the reanalysis of. laboratory 
duplicate sample. No actions were necessary. 

A transcription error occurred in the iisting of TICS for sample FD-SBOl-1416. One TIC is 
identified as “Unknown MW 198”. The raw data sheet contains handwritten notation that identiiies 
the TIC as Unknown MW 98. There is little information in the raw data to support the conclusion 
that the molecular weight is 198. 

The Matrix Spike/Matrix Spike duplicate (MS/MSD) analyses of sample FD-SB03-1416 yielded 
high Percent Recoveries (%As) for 1,2,Ctrichlorobenzene and 2,4-dinitrotoluene. No actions were 
necessary as according to Regional data validation guidance no actions are taken based on 
MS/MSD data alone. 

The MS/MSD analyses of sample FD-SB06-0103 yielded high %F?s for 2,4-diniirototuene and 
pentachlorophenol. No actions were necessary as according to Regional data validation 

‘guidance no actions are taken based on MS/MSD data alone. 

The low level laboratory method blank spike sample analysis yielded high %;?s for 1,4- 
dichlorobenzene and 2,+dinrtrotoiuene. No actions were warranted as no positive resutts were 
re,por-ted forthese compounds in the affected samples and nondetects were not affected by these 

--: ._ . . high recoveries, 

The medium level laboratory method blank yielded a high %R for 2,4-dinitrophenol. No actions 
were necessary as only nondetects were reportedforthis compound inthe affected medium level 
soil samples and nondetects were not compromised by this high recovery. 

Continuing calibration %Ds for 2,2’-oxybis(l-chloropropane), hexachlorocyclopentadiene, 4- 
nitrophenol, 4,6-dinitro-2-methyl phenol, pentachlorophenol, di-n-octylphthalate, 
butylbenzylphthalate, bis(2-ethylhexyl)phthalate, 2,4-dinitrophenoland4nitroanilineexceededthe 
25% quality control limit. Positive and nondetected resutts reported for these compounds were 
qualified as estimated, (J) and (UJ), respectively. 

The following compounds were detected in the laboratory method blanks at the maximum 
concentrations indicated: 

Compound Maximum Concentration Action Level 
Bis(2-ethylhexyl)phthaiate 48 N/K9 490 P9ml 

. Diethylphthalate 88 gg/Kg f~0 pg/Kg 



C-49-08-4-148 
MEMO TO: DAVE BRAYACK 
OCTOBER 7,1994 - PAGE 5 

Samples Affected: All low level soil samples 

Percent moisture, sample aliquot size, and dilution factors were considered prior to the 
application of all action levels. Positive resuHs for these compounds reported at concentrations 
below the CRQL and less than the action level were raised to the CRQL.’ Positive resuHs greater 
than the action level, but above the CRQL were qualified as undetected, “U”, as a resuH of blank 
contamination. 

The naphthalene-d8 internal standard area was ‘low in several samples. No actions were 
necessary as only the laboratory duplicate and MS/MSD samples were affected. The 
aforementioned samples are laboratory quality ocntrol samples which do not require application 
of data validation qualifiers. 

Pesticide/PCBs Analysis 

The narrative notes that the only pesticide/PC5 samples assigned to this SDG were field QC 
samples. No deviations from protocol observed during these analyses. 

No matrix spike/matrix spike duplicate analysis was performed. Since no anaiytes were detected 
in the field blanks supplied, no Form X for pesticide/PCB identification was submitted. 

ADDITIONAL COMMENTS 

PosHive resurts reported at concentrations below the CRQL were qualified as estimated, (J). 

EXECUTIVE SUMMARY 

Laboratory Performance issues: Holding times, calibration errors and contaminated blanks led 
to qualification of analytes in samples for volatile and semivolatile analyses. laboratory Method 
Blanks contained acetone, methylene chloride, 1,1,2,2-tetrachloroethane, bis(2- 
ethylhexyl)phthalate, and diethylphthalate. Only field blanks were submitted for pesticide/PCB 
analyses. Surrogate noncompliances were noted in several samples. 

Other Factors Affecting Data Quality: Positive resutts reported at concentrations below the 
CRQL were qualified as estimated. Matrix Spike/Matrix Spike Duplicate resuHs for some 

compounds exceeded the QC limits. Several transcription errors were present in various forms. -ZL 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for 
Organic Da!a Validation (3/90), as amended for use within EPA Region II, and the NEESA 
guidelines “Sampling and Chemical Analysis Quality’ Assurance Requirements for the Navy 
Installation Restoration Program” (20.2-0478, 6/88). The text of this report has been formulated 
:o address only those problem areas affecting data quality. 



C-49-08-4-1 48 
MEMO TO: DAVE BRAYACK 
OCTOi3ER 7,1994 - PAGE 6 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA guidelines and the Quality Assurance Project Plan (QAPP).” 

I’ Joseph G. Crist 
Chemist/Data Validator 

/’ Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

.4gachments 
. . 

1. Appendix A - Qualified Analytical Results 
2. Appendix t3 - Resutis as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 

-- 
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Summary of Tentatively Identified Compounds (TlCs) 
Remaining After Data Qualification 

Fraction 

Volatile 
Unknown(s) 
Unknown hydrocarbon(s) 
Unknown Cl OH1 8 MW138 
Unknown cycloalkane MWI 40 
Unknown cycloalkane Cl 1 H22 
Unknown cycloalkane 
Unknown cycloalkane Cl OH20 
Unknown clOH14 Mw134 
Unknown MW148 (2x) 

Semivolatile 
Unknown(s) 
Unknown hydrocarbon(s) 
Unknown MW 98 (FIT = 7.70) 
Unknown MW 198 (FIT = 7.70) 
2-Cyclohexene-I -one 

I’ 3-Hexene-2,5-dione 
Unknown acid ester 
Unknown MW138 ClOHl8 
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L . . . . . . . . OCTOBER 25, -I 994 ., 

FROM: J.G. GRIST COPIES’: DV FILE 

‘SU3JECT: ORGANIC DATA VALlDATlON - VOLATILE ORGANICS, SEMIVOLATlLES AND 
PESTICIDES/PC& CT0 138, NWJRP, CALVERTON, NEW YORK 

CASE NO. 5015, SDG NO. SBO20406 

SAMPLES: 16 Soils 

FC-SBO2-0406 
FC,SB03-0406 
FC-SB04-0406DU 
NP-SD04-0005 
NP-SDOl-0005 
NP-SD03-0501 

FC-SBO2-0810 FC-SB03-0204 
FC-SE304-0204 FC-SBO4-0406 
FC-%05-0204 FC-SBO5-0406 
NP-SD040501 NP-SD08-0005 
NP-SDOl-0501 NP-SD03-0005 

INTRODUCTION 

A validation was performed on the analytical data from the Target Compound List (XL) volatile, 
semivolatile, and Pesticide/PC6 organic compound analysis of .16 soil samples (including one field 
duplicate pair, FC-SBO4-0406/FC-SB04-0406DU) analyzed by RECRA ENVIRONMENTAL, INC. under 
case No. 5015, SDG 56020406. These samples were collected by Halliburton NUS Corporation 
personnel on April 26 and 27, 1994. Seven of the sixteen samples received PesticideIPCB analysis. 

All analyses were conducted in accordance with Naval Energy and Environmental Support Activity 
(NEESA) Level D Quality Assurance/Quality Control (CA/CC) criteria using Contract Laboratory 
?rogram (CLP) Statement of Work (SOW) OLMOl.8 analytical and reporting protocols. 

The data contained in ihis SDG were validated with regard to the following parameters: 
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Data completeness 
Holding times 
GC/MS tuning and system performance 
initial/continuing calibrations 
Laboratory method blank resutts 
Internal standards performance 
Surrogate spike recoveries 
Matrix spike/matrix spike duplicate results 
Field duplicate precision 
Compound identification 
Detection limits 
Compound quantitation 
Tentatively Identified Compounds (TICS) 
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The symbol (*) indicates that all quality control criteria were met for this parameter. Documentation 
of compliance for these indicated parameters is provided in the’ attached Appendix C (Regional 
Worksheets). 

Problems affecting data quality are discussed below; documentation supporting these findings is 
presented in Appendix D. Qualified analytical results are presented in Appendix A. 

SUMMARY 

Volatile Orqanic Compound Analvsis 

initial calibration and continuing calibration checks with Percent Relative Standard Deviation (%RSD) 
and/or Percent Differences (%Ds) outside of QC limits resulted in some anaiytes being qualified 
estimated (U or UJ) for all samples. 

Recoveries of the system monitoring compound outside of QC limits resufted in analytes (positive 
hits) being qualified estimated for five samples (and four reanalyzed samples). In one case (sample 
NP-SDOl-0005/NP-SDOl-0005RE) detection limits were also qualified estimated (UJ). 

Acetone and methylene chloride were found both in low and medium level blanks. Positive resutts 
of less than 10 times the amount found in the highest concentration were qualified (U). This resutted 
in all values for acetone and methylene chloride being qualified for all volatiie samples. Methylene 
chloride was present in a medium level soil blank at a concentration which exceeded the linear 
calibration range. Such a high concentration is indicative of poor laboratory performance. 

Internal standard areas were below QC limits of 50% for standard bromochloromethane on two 
samples (including the reanalyzed sample), standard 1,4-difluorobenzene on five samples, and 
standard chlorobenzene-d5 (CBZ) on 14 samples. Results quantitated with each standard were 
qualified estimated (J or UJ). Standard areas for standard CBZ for samples NP-SD010005 and NP- 
SD01005RE were below 25%. Non-detects quantitated with this standard were qualified unusable 
(R) for these samples. 

Semivolatile Orqanic Comoound Analvsis 

Holding limes until extraction (7-days) were exceeded for all semivolatile soil samples, Positive and 
nondetected resuks have been qualified as estimated, ‘J’ and “UJ”, respectively. 

Several compounds in several continuing calibrations exceeded the 25% QC limit. Positive and 
nondetected resuhs in the affected samples were qualified as estimated, “J” and ‘UJ”, respectively. 

Diethyl phthalate was detected in a low level method blank at a concentration of 43 pg/Kg. Postive 
resutts less than ten times the maximum concentration have been qualified as nondetected. Aliquot 
used for analysis, precent moisture, and dilution factors were considered prior to the application of 
the action level. 

Medium Level Soil matrix spike recoveries were above QC limits for 1,4-dichlorobenzene and 2,4 
dinitrotoluene. No action was taken,since neither of these analytes were detected in the sample 
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chosen for MS/MSD analysis or the field duplicate of this sample. Additionally, 2,4-dintirotoluene 
exceeded the upper QC limit in the blank spike for medium level soils. 

Internal standards areas were below lower QC limits for two or three standards for five ,samples. 
Analytes quantitated with those standards are qualified estimated (U or UJ). in the case of sample 
NP-SDOl-0305, the chrysene-d12 sta,ndard area was 25% of the 12- hour standard. Non-detects 
quantitated withthat standard are qualified unusable (R). Re-analysis of samples ND-SDOl-0005 and 
ND-SD08-0005, which also contained low chrysene-dl2 areas, yielded acceptable internal areas. 

The low level soil blank spike results for 2,4-dinitrotoluene and pentachiorophenol exceeded the 
upper QC limits. No actions were taken since no positive resufts were reported in the associated 
samples. 

Pesticide Anaivsis 

Holding times were exceeded for all samples. Five samples were extracted 25 days after collection. 
All analytes for these samples were qualified estimated (J or UJ). The narrative states that these five 
samples initially were analyzed with no surrogate recoveries. The initial resutts were not reported. 
Subsequent extraction and analyses yielded the reported results. 

No matrix spike/matrix spike duplicate forms were included. However, the narrative states lhat "QC 
analyses were not requested within the samples assigned to this fraction.” No method blank 
summary form (Form IV) was included. 

Both surrogates were below QC limits for one sample (No. NP-SDOl-0005). All analytes were 
qualiiied estimated (J or UJ) for this sample. 

- :; 

Pesticide identification problems, i.e. %Ds higher than QC limits, were found for all samples. A total 
of sixteen (16) analytes were qualified unusable (R) for five samples. A total of five additional 
analytes were qualified presumptively present at an approximated quantity (JN) in four samples. A 
total of 15 additional analytes were qualified estimated (J or UJ) in seven samples. 

ADDITIONAL COMMENTS 

Positive resuHs reported at concentrations below the CRQL are qualified as estimated (J). No other 
--problem areas affecting data quality were noted. 

SEC~TIVE SUMMARY 
-- 

.““W 

Laboratory Performance Issues: Internal standard areas below 25% of the standard resulted in 
some analytes (non-detects) being qualified unusable for two volatile and five semivolatile samples. 
Compound identification problems resutted in 16 analytes in five pesticide samples being qualified 
unusable. Holding times were exceeded for five of the seven pesticide samples because of surrogate 
recovery problems with the initial extraction and analyses. Holding times were e:xceeded for all 
semivolatile samples. Calibration problems resutted in several analytes being qualified as estimated 
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in all volatile and semivolatile samples. 

Other Factors Affecting Data Quality: Positive results reported at concentrations below the CRQL 
were qualified as estimated. No matrix spike/matrix spike duplicate forms were inciuded for the 
pesticide fraction. No method blank summary forms were included forthe pesticide fraction although 
method blank analyses were reported. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for 
Organic Data Validation (l/92), as amended for use within EPA Region II, and the NEESA guidelines 
“Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation 
Restoration Program” .(20.2-047B, 6/88). The text of this report has been formulated to address only 
those problem areas affecting data quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA guidelines and the Quality Assurance Project Plan (QAPP).’ 

Y Joseph G. .Crist 
Chemist/Data Vaiidator 

LY Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments 

1. Appendix A - Qualified Analytical Resutts 
2. Appendix B - Results as Reponed by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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INTERNAL CORRESfONDENCf 

C-49-08-4-217 

TO: DAVID BRAYACK . DATE: SEPTEMBER 2, 199’4 

FROM: TRACY ROBERTS COPIES: d.A. SCHEII3 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE, TCLP 
CT0 138, Nft’IRP CALVERTON, NEW YORK 
SDG SB04 

SAMPLES: 4/EXTRACT/ 

FC-SSOI -000.5 FT-SSOI -000.5 
FC-SSOI-000.5DU Fl--SSOl-000.5DU 

14/SOIL/ 

FC-SSOI-000.5 FT-ssoi-000.5 
FC-SSOI -000.5-D U Fi--SSOI -000.5-Dl 
FC-SSO2-000.5 FT-SSO2-000.5- 
FC-SSO3-000.5 FT-sso3-000.5 
FC-SSO4-000.5 FT--sso4-000.5 
FC-SSO5.-000.5 Fl--sso5-000.5 
FC-SSO&OOO.5 F-r-SSO6-000.5 

INTiODUCTION 

xi; ., -_ 

Inorganic data from the Target Analyte List (TAL) metals analysis for seven (7) soil 
samples, including a field duplicak, ‘3 pair (namely, samples FT-SSOI-000.5 and FT-SSOI- 
OOO.S-DU); and seven (7) CLP lead sampl, 0 results; including a field duplicate pair 
(namely, samples FC-SSOI-000.5 and FC-SSOI-000.5-DU); and’the Target Analyte List 
Procedure (TCLP) metals analysis results for four (4) extract samples, including two field 
duplicate pairs (samples FC-SSOI -OOO.S/FC-SSOI -000.5-DU and FT-SSOI -000.5/F?--SSOI - 
000.5DU), were evaluated using the following parameters: 

x 
. Data Completeness -- 

* . Holding Times 
. Calibration Verification 
. Laboratory and Field. 6lank Analyses 
. ICP interference Check Sample Results 

* . Laboratory Control Sample Results 
. Matrix Spike Results 
. Laboratory and Field Duplicate Results 
. Furnace Atomic Absorption Results 
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. ICP Serial Dilution Results 
* . Detection Limits 
* . Sample Quantitation 

The symbol (*), indicates that all quality control criteria were met for this parameter. 

Documentation of compliance for these parameters is provided in Appendix 13 (Regional 
Worksheets). Problems affecting data quality are discussed ‘below; docum.entation to 
support the findings offered in this report is contained‘in Appendix C. Spreadsheets 
(presented in Appendix A, Qualified Analytical Results) summarize the validation 
qualifications. 

Overview 

The samples were collected by Halliburton NUS Corporation on May 26, 1994 and were 
analyzed by Recta Environmental, Inc. Laboratories under Naval Energy and 
Envrronmentai Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(C!A/QC) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
proiocols. 

Summanj 

The Contract fiequired Detection Limit (CRDL) standard analysis recovery for lead (66.7%) 
273’ cobalt (55.0%) was less than the 80% lower ,quality control limit. CRDL. standard -. 
recoveries for beryliium (130%), cadmium (140%) and manganese (136.7%) were greater 
than the 120% quality control limit. Affected cobalt and lead positive and nondetected 
results were oualiiied as estimated [code J(1) and UJ(l)]. Action was not required for 
beryllium as results were nondetected. Cadmium in sample 60005 was qualified as 
esiim-ated [code J(l)]; all other cadmium results were nondetected, hence, action was not 
required. The manganese positive results were qualified as estimated [code J(l)]. 

The soil Matrix Spike (MS) recovery fqr arsenic (69.6%), lead (59.0%), selen@m (50.0%) 
and silver (66.0%) were less than the 75% lower quality control limit. All the solid matrix 
results for the aforementioned analytical positive and/or nondetected results were 
qualified as estin?aied [code J(2) and UJ(2)J. 

The Laboratory Duplicate Relative Percent Difference (RPDs) for zinc (59.2) was greater 
than the 2 ,X CRDL quality control limit, where the sample result was less than 5 X CRDL. 
A,!1 the solid matrix zinc results were qualified as estimated [code J(3)]. 

*The Fisld Duplicate RPD for the barium extract was noncompliant, as the difference 



MEMO TO: DAVID EIRAYACK C-49-08-4-217 

DATE: SEPTEMBER 2, 1994 - PAGE 3 

between the sample result and the duplicate result was less than CRDL, where the 
~ duplicate result was less than 5 X CRDL, therefore, barium TCLP results were qualified 

as estimated [code J(4)]. Noncompliant manganese RPDs of the solid matrix were noted, 
as the difference between the sample result and the duplicate result was less than the 2 
X CRDL quality control limit, where sample result was < 5 X CRDL, hence, manganese 
results were qualified as estimated [code J(4)]. 

The ICP Serial Dilution analysis results for iron were outside the 10 %D quality control 
limit. The initial iron sample result exceeded IO X IDL, hence, all iron results were 
qualified as estimated [code J(S)]. 

Graphite Furnace Atomic Absorption (GFAA) PDS recoveries for arsenic and selenium fell 
outside the 85115% quality control window. Affected arsenic and selenium results were 
qualified as nondetected, [code UJ(3) 1. 

EXECUTIVE SUMMARY 

LA~ORATOF(Y PERFORMANCE: CRDL recoveries outside the 80-120% quality control limit 
tvere noted for beryllium, cadmium, lead and manganese. The RPD for zinc was greater 
rhan the 2 X CRDL laboratory duplicate RPD.Th, 0 ICP serial dilution results for iron fell 
ourside the IO ob control limit. 

OT:=.-:E~ FACTORS AFFECTING DATA QUALITY: MS recoveries were below the 75% control 
~.+ndow for arsenic, lead, seienium and silver. Noncompliant field duplicate RPDs were 
,no:so for barium (TCLP results) and manganese. Arsenic and selenium PDS recoveries 

--ii __ 
iej! outside the 85-115 %R control limit for several samples. 

The data for these analyses were reviewed with reference to the “National Functional 
Guidelines for Inorganic Data Validation”, prepared for the Hazardous Site Evaluation 
Division, June 13, 1988 revision as intended for use within USEPA Region I, and the 
;\IEE SA document entitled “Sampling and Chemical Analysis Quality Assurance 
Requirements foi the Navy Installation Restoration Program” (NEESA 20.2-02_7B; 6/88). 

The ie,ti of this report has been formulated to address only those problem areas affecting 
data quality. 
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“I attest that the data referenced herein was validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 

Tracy R%erts 
Chemist/Data Validator 

@AdZA 
Halliburton NUS Corporation 

Debra A. Scheib 
CLEAN Quality Assurance Manager 

Afiacnments: 

*.<.A* 7. Appendix A - Qualified Analyti’cal Results 
.2. Appendix B - Regional Worksheets 
3. Appendix C - Support Documeniation 
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QUALIFICATION KEY: 

U 

J(1) 

J(2) 

J(3) 

JP> 

JW 

UJ(1) - 

UJ(2) - 

--i- ._ 

UJ(3) - 

Value is a nondetect as reported by the laboratory. 

Positive result is estimated because of CRDL recoveries outside the 80-125% 
quality control limit. 

Positive result is estimated because of MS recovery outside the 75125% 
control limit. 

Positive result is estimated because of Laboratory Duplicate RPD outside the 
2 X CRDL control limit and the sample or duplicate result is < 5 X CRDL. 

Positive result is estimated because of Field Duplicate RPD outside the 
2 X CRDL control limit and the sample or duplicate result is < 5 X CRDL. 

Positive result is estimated because ICP serial dilution was required but not 
performed. 

Nondetected result is estimated because of CRDL recoveries outside the 80- 
1.25% quality control limit. 

Nondetected result is estimated because of MS analysis recovery less than 
the 75% control limit. 

Nondetected result is estimated because of PDS recovery outside 85-115 
%R control limit. 
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C-49-08-4-235 

DAVID 3RAYACK DATE: SEPT.EMflER 5, 7994 

TRACY ROBERTS COPIES: D.A. SCiiEiB 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 138, NWIRP CALVERTON, NEW YORK 
SDG SB04RB 

FT-SSO6-ooos-FB Fi--SSO6-OOO.S-RB FD-SB04-1517-FB2 

INTRODUCTION 

Inorganic data from the Target Analyte List (TAL) metals analysis for three (3) aqueous 
field a-uality control blanks, consisting of two field blanks (namely, samples FT-SSOG- 
000.5FB and FD-SB04-1517-FB2) and one rinsate blank (namely, samp’le FT-SSO6-000.5- 
RB). These samples were evaluated using the following parameters: 

. 

7 
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Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP Interference Check Sample Results 
Laboratory Control Sample Results 
Furnace Atomic Absorption Results 
ICP Serial Dilution Results 

Detection Limits 
Sample Quantitation 

The symbol (*), indicates that all quality control criteria were met for this parameter. 

Documentation of compliance for these parametersis provided in Appendix-B (Regional 
Worksheets). Problems affecting data usability are discussed below, and the data 
spreadsheets presented in Appendix A (Qualified Analytical Results) summarize the 
validation’ qdaliiications. 

Oven/iew 

The samples were collected by Halliburton NUS Corporation on May 25, 26 and 27, 1994 
and were analyzed by Recra Environmental, Inc. Laboratories under Naval Energy and 
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Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(QA/QC) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

Summarv 

The ICP Serial Dilution analysis results for lead (100%) and sodium (100%) were outside 
the 10 %D quality control limit. The initial lead and sodium sample result were not > IO 
X IDL, hence, action was not required. 

Graphite Furnace Atomic Absorption (GFAA) PDS recoveries for arsenic (80.0%) and lead 
(80.0%) of sample FT-.SSO6-000.5FB were below the 85% lower quality control limit. The 
affected arsenic and lead result were qualified as nondetected [code UJ(l)]. 

ADDITIONAL COMMENTS 

Contamination was noted for sodium (1070 ugj4) in an aqueuos preparation blank, 
however, because the concentration did not exceed the CRDL (5000 ug/l), action was not 
required. 

The Contract Required D etection Limit (CRDL) standard analysis recovery for beryllium 
(: 21.3%), cadmium (125.3%), cobalt (122.2%), manganese (123.3%) and zinc (173.2%) 
,,‘*’ 2 r c v greater than the 120 % upper quality control limit. All the sample results were 
atiec:ed, however, action was not required as results were all nondetected. 

-= 

EXECUTIVE SUMMARY 

Lxio2~Tow PERFORMANCE: No problems were noted. 

OTSER FACTORS AFFECTING DATA CJUALITY: Arsenic and lead PDS recoveries fell below 
the 85 O' /OR quality control limit for sample FT-SSO6-000.5FB. 

The data for these analyses were reviewed with reference to the “National-Functional 
Guidelines for Inorganic Data Validation”, prepared for the Hazardous Site Evaluation 
Division, June 13, 1988 revision as intended for use within USEPA Region II, and the 

EESA document entitled “Sarnoling and Chemical Analysis Quality Assurance 
grquirements for the Navy installat;on Restoration Program” (NEESA 20.2-0478; 6/88). 

The text of this report has been formulated to address only those problem areas affecting 
data quality. 
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“I azest that the data referenced herein were validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 

I 
-- -mk. .I \b 
iizllibuftc, 

d 
S Corporation 

Tracy Robefis 
Chemist/Data Validator 

Haliibur-ton NUS Corporalion 

,2=hr> A, Scheij VVI Y 

CLEAN Qtiali?y Assurance Manager 

AQzhments: 

i. Appendix A - Qualified Analyiical Results 
3 -. Appendis 6 - Region II Worksheets 
3. Appendix C - Support Documentation 

i. 
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QUALlFlCATiON KEY: 

u - Value is a nondetect as reported by the laboratory. 

UJ(1) - Nondetected result is estimated .because PDS recovery was below the 85 
% R quality control limit. 

-. - 



INTERNALCOfiRESPONDENCE 

c-49-08-4-248 

TO: DAVID BRAYACK DATE: SEPTEM%,ER 8, 1994 

FROM: TRACY ROBERTS COPIES: D.A. SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 138, NWIRP CALVERTON, NEW YORK 
SDG FTST 

SAMPLES: 1 /SOIL/ 

s-ST0 1 -OS07 

INTRODUCTION 

Inorganic data irom the Target Analfle List (TAL) metals and cyanide analysis for one soil 
sample, was evaluated using the following parameters: 

Y 
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Data Completeness 
Holding Times 
Calibration Verification 
Laboratory Blank Analyses 
ICP Interference Check Sample Results 
Laboratory Control Sample Results 
Furnace Atomic Absorptron Results 
ICP Serial Dilution Results 
D=‘artion Limits UJ”” 
Sample Quaniitation 

The symbol (*), indicates that all quality control criteria were met for this parameter. 

Documentation of compliance for these parameters is provided in Appendix 6 (Regional 
Worksheets). Problems aiiecting data quality are discussed below, and the data 
spreadsheets presented in Appendix A (Qualified Analytical Results) summarize the 
\:aiidation qualifications.’ Documentation to support the findings oiiered in t@s report is 
provided in Appendix C. 

Overview 

The samples were collected by Hallibunon NUS Corporation on May 13, 1994 and were 
analyzed by Recra Environmental, Inc. Laboratories under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/Ouality -Control 
(OAjOC) criteria. All snaiyses were conducted in accordance with the Contract 
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Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

Summarv 

The Contract Required Detection Limit (CRDL) standard analysis recovery for cadmium 
I (60.0%) and lead (66.7%) fell below the 80 %R quality control limit. The cadmium 

nondetected sample result and the lead positive sample result were qualified as estimated 
[code J(1) and UJ(l)]. 

ICP Serial Dilution percent differences (%Ds) for aluminum (14.1%) and iron (12.4%) were 
greater than the IO %D quality control limit. The initial results exceeded IO X IDL, hence, 
the aluminum and the iron sample results were qualified as estimated [code J(2)]. 

Graphite Furnace Atomic Absorption (GFAA) Post Digestion Spike (PDS) recovery for 
arsenic (85.0%) and thallium (80.0%) were below the 85% lower quality control limit. The 
atiected arsenic and thallium nondetected results were qualified as estimated [code 
UJP)l. 

ADr3ITIONAL COMMENTS 

A ~ivlarrix Spike Analysis and Laboratory Duplicate Analysis were not performed. 

EXECUTIVE SUiLlib,1A3Y 

:; ,. 
‘L-ASORATORY PE~IFORMANCE: CRDL noncompliances were noted for cadmium and 
;zad. Aluminum and iron results failed to meet ICP Serial Dilution performance criteria. 
The laboratory did not prerform matrix spike or laboratory dupiicaie analysis. 

OT~-IER FACTORS AffECTbiG DATA QIJAWY: Arsenic and thallium PDS recoveries fell 
belo:*~ the 85 %R quality control limit. 

The data for these analyses were revewed with reference to the “National-Functional 
Guidelines for Inorganic Data Validation”. prepared for the Hazardous Site Evaluation 
Dlvislon. June 73, 1986 revision as intended for use within USEPA Region II, and the 
;dEESA document entitled “Sampling and Chemical Analysis Quality Assurance 
~~ecurrements for the Navy Installation Restoration Program” (NEESA 20.2-0478; 6/88). 

The :ext of this report has been formulated io address only those problem areas afiecting 
da:a quality. 
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“1 atiest that the data referenced herein was validated according to the agreed upon 
validatibn criteria as specified in the NEESA Guidelines.and the Quality Assuranc,e Project 
Plan (QAPP):” 

/ 
H&burto~ NUS Corporation 

Tracy Roberts 
Chemist/Data Validator 

tialliburron NUS Corporation 

Debra A. Scheib 
SLEAN Quality Assurance Manager 

--z; ., 

.Gxachments: 

; Appendix A - Qualified Analytical Results 
2. Appendix 6 - Regional Worksheets 
r: v. Appendix C - Suppor; Documentation 
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QUALIFICATION KEY: 

U 

J(1) 

J(2) 

UJP) 

UJ(2) 

Value is a nondetect as reported by the laboratory. 

Positive result is estimated because CRDL recovery was below the 80 %R 
lower quality control limit. 

Positive result is estimated because ICP serial dilution %D was greater than 
the IO %D quality control limit and initial sample result exceeded IO X IDL. 

Positive result is estimated because CRDL recovery was below the 80 
% R quality control limit. 

Nondetected result is estimated because PDS recovery was below 
the 85 %R quality control limit. 

--i; ._ 
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FROM: 

SUBJECT: 

SAqPLES: 16/Sail/ 

C-49-08-4-298 

DAVE BliAYACK DATE: OCTO3ER13, 1994 

KELLY A. JOHNSON COPIES: DV PILE 

ORGANIC DATA VALIDATION-VOA/3NA/PEST/PCB 
CT0 0138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), 
CALVERTON, NEW YORK 
SDG NO. S304 

FD-SB04-1315 FD-SB04-1517 FT-SSOl-000.5 
FT-SSOl-O00..5DU FT-SS02-000.5 FT-SS03-000.5 
FT-SS04-000.5 FT-SS05-000.5 FT-SS06-000.5 
FC-SSOl-000.5 FC-SSOl-000.5DU FC-SS02-000.5 
FC-SS03-000.5 FC-SS04-000.5 FC-SS05-060.5 
FC-ssoj-000.5 

A validation was performed on the analytical data from the Target 
Compound List (TCL) semivola tile compound analyses of sixteen (16) 
soil samples analyzed by RZCRA Environmental under SDG SBO4. Two 
(2) of these sixteen samples were analyzed for volatile organic 
compounds and seven (7) xere analyzed for pesticide/PCB organic 
com.pounds. These samples were collected by Halliburton NUS 
Corporation on May 25 and 26, 1994. 

- 2; -’ 

Included with this sample set are' two field duplicate pairs 
(samples FT-SSOl-000.5, FT-SSOl-000.5DU andFC-SSOl-000.5, FC-SSOl- 
000.5DU). No field quality control blanks were included in this 
sample delivery group. However, field blanks were collected and 
submitted to the laboratory. 

. 
All analvses were conducted in accordance with Naval Energy and * 
Environmental Support Activity 
Assurance/Quality Control (QA/Qc) 
Laboratory Program (CLP) Statement of 
azd reporting protocols. 

The data contained in this SDG were 
following oarameters: 

(NEESA) Level D Quality 
criteria, using Contract 

Work (SOW) OLEf01.8 analytical 

validated with regard to the 

,; '- ,. 

. Holding times 
i . GC/MS tuning and system performance 

. Initial/continuing calibrations 

. Field and laboratory method blank results 

. Internal standards performance 
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Surrogate spike recoveries 
Matrix spike/matrix spike duplicate results 
Field duplicate precision 
Compound identification 
Compound quantitation 
Detection limits 
Tentatively Identified Compounds (TICS) 
Data completeness 

The symbol (*) indicates that all quality control criteria were met 
for this parameter. Documenta.tion of 
indicated parameters is provided 

compliance for these 

(Regional Worksheets). 
in the attached Appendix C 

Problems affecting data quality are discussed below; documentaLion 
supporting these findings is presented in Appendix D. Qualified 
Analytical results are presented in Appendix A. 

Volatile Oroanic Compound Analysis 

The holding time until analysis (10 days) for samples FD-SBO4-1315 
and FD-SBOS-1517 were exceeded by several days. Positive and 
nondetected results for all 
qualified as estimated, 

target compounds in these samples were 
"J" and "UJ", respectively. 

.: n 
for 

initial calibration Percent Relative Standard Deviation (%RSD) 
2-hesanone exceeded the 90% quality control limit. Only 

nondetects were repcrted for this compound in the affected low 
- :: & 

level sample and this nondetect was considered to be unusable and 
was rejected, “UR". 

An initial calibration %RSD for acetone exceeded the 30% quality“ 
control limit. The positive result was affected by this 
noncompliance and this result in the affected low level sample was 
qualified as estimated, "J" . 

Initial calibration %RSDs for methylene chloride and 2Tbutanone 
that exceeded the 30% quality control limit. Positive. results 
reported for methylene chloride and 2-butanone that were qualified 
"U" as a result of blank contamination were still considered 
positive results and were further qualified as estimated "J" in the 

'affected low level samples. 

Initial calibration %RSDs for 
dichloroethene, 

methylene chloride, 1,2- 

N 0 actions 
and acetone exceeded the 30% quality control limit. 

were necessary since the affected sample was a 
reanalysis that was not used validation. 
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There were several continuing calibration Percent'Differences (%Ds) 
for acetone, 1,2-dichloroethene, and 2-hexanone that exceeded the 
25% quality control limit. No actions were necessary since the 
affected sample was a reanalysis that was not used validation. 

There were severa, 1 continuing calibration Percent Differences (%Ds) 
for acetone, 1,2-dichloroethane, 2-hexanone, 1,1,2,2- 
tetrachloroethane, 2-butanone, and 4-methyl-2-pentanone that 
exceeded the 25% quality control limit. Positive and nond,etected 
results reported for these compounds in the affected lo,w level 
samples were qualified as estimated, 'IJ" and I'UJ", respectively. 

The following contaminants were detected in the medium level 
laboratory method blanks at the maximum concentrations indicated: 

Comoound 
rnethylene chloride 
acetone 

Maximum 
Concentration 

1400 Cl/Kg 
2100 pug/Kg 

Action 
Level 
14000 /fg/Kg 
21000 jfg/Kg 

, -. 

“i P 1. following contaminants were detected in the low level _- 
laboratory method blanks at the maximum concentrations indicated: 

Maximum Action 
CcrDound 
nethvlene chloride 

Concentration 
14 pg/Kg 

Level 
140 w/Kg * 

2Cf tone 
2-cutanone 

50 pg/Kg 500 pg/Kg 
8 gig/Zig 80 w/KS 

31zn.k Actions: 
c.: 

. Value < Contract Required.Quantitation Limit (CRQL); report 
CRQL followed by a U. 

. Value > CRQL and < action level; report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 

Dilution factors, percent solids, and aliauots used for analysis 
.kfe r e taken into consideration during to 
action levels. Positive results reported 
the affected samples were qualified in the 
blank action table. 

the application of-all 
for these compounds in 

manner indicated by the 

The surrogate 4--bromofluorobenzene Percent Recovery (%R) in sample 
FD-5304-1517 was high. This sample was reanalyzed, but still 

_. -.“.. 

yielded a high %I? for $-bromofluorobenzene. Only positive results 
are affected by this noncompliance. No actions were warranted 
since the positive results in this sample were qualified as a 
result of blank contamination. 

The positive results reported for methylene chloride and acetone in 
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sample FD-SB04-1517 were calculated incorrectly. The laboratory 
recalculated and resubmitted the data for this sample. 

Semivolatile Orqanic Comoound Analysis 

The holding time until extraction (7 days) for all samples in this 
SDG was exceeded by several days. Positive and nondetected results 
for all target compounds in these samples were qualified as 
estimated, "J" and "UJ", respectively. 

Continuing calibration %Ds for 
hexachlorocyclopentadiene, 

acenaphthene, 
3-nitroaniline, 

fluoranthene, 
2,4-dinitrotoluene, 

nitroaniline, 
bis(2-ethylhexyl)phthalate, 4-nitrophenol, 4- 

phenol, 2-nitroaniline, 
dinitro-2-methylphenol, 

2,4-dinitrophenol, 4,6- 

quality 
and di-n-butylphthalate exceeded the 25% 

control limit. Positive and nondetected results are 
affected by this noncompliance. Positive and nondetected results 
reported for the aforementioned compounds in the affected samples 
were qualified as estimated, "J" and "UJ", respectively. 

The following contaminants were detected in the low level 
laboratory method blanks at the maximum concentrations indicated: 

Maximum Action 
Conoound Concentration Level 
di-n-butylphthalate 21 pg/Kg 210 
bis(2-ethylhexyl)phthalate 

w/Kg 
200 w/w 

diethyl phthalate 
2000 m/w 

23 ww 230 ww 

Blank Actions: 
-- i: __ 

. Value < Contract Required Quantitation Limit (CRQL); report 
CRQL followed by a U. 

* Value > CRQL and < action level; report value followed by a U. 
. Value > CRQL and > action level; report value unqualified. 

Diltition factors, percent solids, and aliquots used for analysis 
were taken into consideration during to the application of all 
action levels. No actions were necessary for di-n-butyl phthalate 
since no positive results were reported for this compound in the 
affected samples. Positive results reported for bis(2- 
ethylhexyl)phthalate and diethylphthalate in the affected samples 
were qualified in the manner indicated by the blank action table. 

The internal standard area 'for naphthalene-d8 in sample FD-SB04- 
1517 was low. This sample was reanalyzed and upon reanalysis 
showed no marked improvement. The original analysis for this 
sample was used in the validation of these data. Only nondetects 
were reported for the target 
internal 

compounds quantitated by the failed 
standard in this sample and, these nondetects were 
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qualified as estimated, "UJ". 

The internal standard areas for n'aphthalene-d8., acenaphthene-dl0, 
chrysene-d12, and perylehe-dl2 in sample FC-SS05-000.5 were low. 
This sample was reanalyzed and upon reanalysis the .internal 
standard area for acenaphthene-dl0 only, was low. The reanalysis 
for this sample was used in the validation of these data. Positive 
and nondetected results were reported for the target compounds 
quancitated by the failed internal standard in this sample and 
these results were qualified as estimated, II J” and "UJ" , 
respectively. 

The internal standard areas for chrysene-d12, and perylene-d12 in 
sample FT-SS05-000.5 were low. This sample was reanalyzed and upon 
reanalysis the internal standard area for perylene-dl2 only, was 
low. The reanalysis for this sample was used in the validation of 
these data. Positive and nondetected results were reported for the 
target compounds quantitated by the failed internal standard in 
this sample and these results were qualified as estimated, "J" and 
"LJJ" I respectively. 

,i_/,-. 
A.dditionally, the internal standard area for perylene-dl2 was low 
in sample FT-SSOS-000.5MSD. No actions were necessary since this 
L-S a quality control sample that is not qualified based data 
\Talidation noncompliances. 

-. :; 

T ;q& p %Rs for all surrogate compounds in sample FT-SSOl-000.5 were 
les-s than 10%. This sample was re-extracted and reanalyzed and all 
; i? e recoveries fell [<ithin the quality control limits, but, the re- 
e>:traction was performed grossly outside the maximum a:Llowable 
P.0' r: i 7 -u-J 9 tine. The original analysis was used in the validation of 
this SDG. Only nondecected results were reported for the target 
compounds in this sample and these nondetects were considered to be 
unreliable and were qualified, "LJR". 

The surrogate %Rs for 2,4, 6-tribromophenol in samples FC-SSO4- 
000 i-5, FC-SS05-000.5, FC-SS05-000.5RE, and FD-SB04-1517 were high. 
No actions were necessary according to Region II data validation 
guidance. 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis o:f sample 
CT-SS02-000.5 yielded a high %R for 2,4-dinitrotoluene. No actions 
were taken since according to Region II data validation guidance no 

~crions are taken based on HS/MSD data alone. -. 

The I.i.SD analysis of sample FT-SS04-000.5 yielded a zero %R in the 
;.! S D for pyrene. Additionally, the Relative Percent Difference 
(RPD) for pyrene and acenaphthene were high. Fluctuations in the 
PiS/EiSD recoveries for these compounds (unspiked sample contained 
acenaphthene and pyrene) may be attributed to the non-homogenity of 
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the sample matrix. Therefore, 
probable. 

concentration variances are highly 
No actions were taken. 

The Relative Percent Difference (RPD) between positive results 
reported in solid field duplicate samples was greater than 50% for 
benzo(b)fluoranthene and .benzo(k)fluoranthene in samples FC-SSOl- 
000.5 and PC-SSOl-000.5DU. The positive results reported for these 
compounds in the field duplicate pair were qualified as estimated, 
"J" . 

. 
Pesticide/?CB Orqanic Comnound Analysis 

The holding time until extraction (7 days) for all samples in this 
SDG were exceeded by one day. Positive and nondetected results for 
all target compounds in these samples were qualified as estimated, 
"Jl' and ilUJ'l, respectively. 

The surrogate %Rs for decachlorobiphenyl on column 2, only, were 
below the lower quality control limit in samples FT-SS04-000.5, FT- 
SSO4-000.5 lab duplicate, FT-SS04-000.5MS, and FT-SS04-000.5MSD. 
NO actions were warranted since only one surrogate %R iias 
noncompliant. . 

The MS/&SD analysis of sample FT-SS04-000.5 yielded zero JRs for 
Aldrin and Dieldrin. Additionally, the Relative Percent Difference 
(RPD) for Dieldrin was high. The nondetected result for Aldrin was 

qualified as estimated, "UJ". The nondetected result for Dieldrin 
:;as qualified as a result of a more severe noncompliance. 

The retention time for the surrogate compound decachlorobiphenyl in 
-.sample FT-SSO4-000.5 was outside allowable retention time window. 

The result of the retention time shift was due to the prescence of 
interferences in this sample matrix. 

The RPDs between positive results reported in solid field duplicate 
samples were greater than 50% for aldrin, Aroclor-1248 
1254,' 

Aroclor- 
and Aroclor-1260 in 

000.5DU. 
samples FT-SSOl-000.5, and' FT-SSOl- 

The positive results reported for these compounds in the 
field duplicate pair were qualified as estimated, "J" - 

= 
The Percent Differences (%Ds) between positive results for several 
compounds in all the environmental 
columns was greater than 25%. 

samples on the ana$ytical 
Positive results for compounds with 

%Ds in the interval 25% < X > 50% 
in the affected sample. 

were qualified as estimated, "J", 
Positive results for compounds with %Ds in 

the interval 59% < X > 90% 
the affected sample. 

were qualified as estimated, "JN", in 
Positive 

pesticides, 
results, 

with %Ds 
for single component 

;iere rejected, "UR", 
> 90% were considered to be .unreliable and 

in the affected sample. 
DCB %Ds greater than 90% 

Positive results for 
were qualified as estimated, "JN". 
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ADDITIONAL COmENTS 

No other problems were noted. Positive results repo:rted .at 
concentrations below the CRQL are qualified as estimated, llJrf. 

Labor-atory Performance Issues: Methylene chloride, acetone, 2- 
butanone, di-n-butylphthalate, diethyl phthalate, and bis(2- 
ethylhexyl)phthalate were detected the low level laboratory method 
blanks. Methylene chloride and acetone were detected in the medium 
level laboratory method blanks. There was an initial calibration 
%RSD for 2-hexanone that exceeded 90%. There was an initial 
calibration %RSD for acetone that exceeded 50%. There were initial 
calibration %RSD for several compounds that exceeded 30%. 
Continuing calibration %Ds for several volatile and semivolatile 
compounds exceeded 25%. Volatile, semivolatile, and pesticide/PCB 
fraction holding times were missed. 

. ~.. 

other Factors Affecting Data Quality: Some samples contained 
noncompliant volatile, semivolatile, and pesticide/PCB surrogate 
recoveries. There were several noncompliant internal standard 
areas in the semivolatile fraction. The semivolatile and 
pesticide/PCB MS/NSD contained noncompliant %Rs and RPDs. There 
;.jere some extremely hig1h %Ds between positive pesticide/PCB results 
on the analytical columns. Poor field duplicate precision was 
i?O)tZd for both sample pairs. Positive results reported at 
concentrations below the CRQL are qualified as estimates. 

-- :; 
The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines 'for Organic Data Validation (3/90) , as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program" (20.2-047B, 6/88). The 
text of this report has been formulated to address on1.y those 
?robiem areas affecting data quality. 

"I attest that the data referenced herein were validatedaccording 
to the agreed upon validation criteria as specified in the NEESA 
cjuidelines and the Quality Assurance Project Plan (QAPP)." 



MEXO TO:. DAVE BRAYACK 
DATE: OCTOBER 13, 1994’ - PAGE 8 

L,' Kelly A. Johnson. 
Chemist/Data Validator 

Zoseph A. Samchuck 
Data Validation Quality Assurance Officer 

.\ttachments: 

c-49-08-4,-298 

1. Appendis A - Qualified Analytical Results 
2. 

--i; 
Appendix B - Results as Reported by the Laboratory 

3. Appendix C - Regional Worksheets 
i . Appendix D - Support Documentation 
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TO: DAVID BRAYACK’ DATE: OCTOBER 20, 1994 

FROM: TRACY ROBERTS 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, INCLUDING CYANIDE, AND 
HEXAVALENT CHROMIUM 

CT0 138, NWIRP CALVERTON, NEW YORK 
SDG F-I-TW 

SAMPLES: 

INTERNAL CORRESPONDENCE 

c-49-08-4-349 

COPIES: J. SAMCHUCK 

11 /SOIL/ 

FC-ENOl-0002 Ft--S609-1416 
FC-SG 12-0406 Fr-s31 O-2022 
FC-SBl2-0603 FT--SBlo-2022-DU 
Fr-SBO9-1214 Fl--SBlO-2224 

FC-S312-060s.R6 F-l--STO2-0304~R6 
FT-S609-14 16-RB Fi--STol-0607-R6 

n-ST02-0304 
FT-WSTO l-01 
FI--b’ST01-0102 

FT-WSTO 1-O 102-R6 

Inorganic data from the Targ et Analyte List (TAL) metals and cyanide for nine soil. 
sa:.n:les, including two field duplicate pairs (namely, samples FT-WSTOl-0102/FT-LVSTOl- 
0:02-DU and FT-S610-2022/FT-SSIO-2022-DU) were included for analysis. The former 
iie!d duplicate pair w,r 3 e also ana!yzed for hexavalent chromium. Two additional soil 

--i; samples (namely FC-Scjl2-0406 and FC-S612-060s) were analyzed for lead only. Four 
equipment rinsat e blanks (designated with the suffix-R6) were included for TAL metals 
aEnalyses. One additional rinsate blank (specifically, sample FC-SBI 2-OSOS-RB) was 
included for lead analysis only. The samples were evaluated based ont the following 
paiameters: 

Data Comp!eteness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Results 
Laboratory Duplicate Precision 
Field Duplicate Precision 
Laboratory Control Sample Results 
Furnace Atomic Absorption Results 
ICP Serial Dilution Results 

5 
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. Detection Limits 
x . Sample Quantitation ’ 

The symbol (*), indicates that all quality control criteria were met for this parameter. 

Documentation of compliance for thecr parameters is provided in Appendix B (Regional 
Worksheets). Problems affecting data quality are discussed below, and the data 
spreadsheets presented in Appendix A (Quaiified Analytical Results) summarize the 
validation qualifications. Documentation to support the findings oii’ered in this report is 
provided in Appendix C (Support Documentation). 

Overview 

The samples were collected by Halliburton NUS Corporation on June 13, 14, 15 and 17, 
1993 and were analyzed by Recra Environmental, Inc. Laboratories under N,aval Energy 
and Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(aA/QC) criteria. All analyses were conducted in accordancs with the Contract 
La’oo:aiory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

Sum77arv 

The CRDL Standard anaiysis recoveries for cadmium, chromium, manganese, zinc and 
iead by GFA,A were extremely high (i.e. > 120% and > 150%). A CRDL Standard 
?iialysis recovery for lead by GFAA was also very low (i.e. <50%). Positive results for 

- i; _. -’ czcmium, chromium, manganese, and zinc, and all associated sample data for lead were 
qtialiiied as unusable and rejected [code R(l)]. 

CRDL Standard analysis recoveries for beryllium, chromium, copper, manganese, nickel, 
silver, and hexachrome were > 120%, but < 150%. Positive results for hexachrome were 
qualified as estimated, [code J(1)]. The CRDL Standard analysis recoveries for cadmium 
L./ere marginally high and low. Nondetects for cadmium were qualified as estimated, 
[code UJ(2)]. No actions were necessary for the remaining analytes as positive results 
ivere previously qualified as rejected. Thus, no further actions were necessary. 

The laboratory failed to per-form a matrix spike to adequately represent the soil matrix. 
-j-:7, , ,ds, posi:ive results < 4 X SOW spiking level were qualified as estimated, [code J(3)]. 

, .-.* 

The Laboratory Duplicate Analyses were not performed, hence, all sample data > CRDL 
r’equired qualification, as required by Region II validation protocol. Positive results > 
CRDL, were qualified as estimated [code J(4)). 
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Problems were noted during the ICP serial dilution analysis of aluminum and iron as noted 
in the soil matrix, as %Ds for these analytes exceeded 10% but were < 100%. Positive 
results for these anaiytes < IO X IDL in the affected samples were qualified as estimated, 
[code J(7)]. 

Additionally, the ICP serial dilution %D for calcium was > 100% as noted in the aqueous 
matrix. The positive result for calcium in the affected sample FT-WSTOI-0102-RB > IO 
X IDL was qualified as rejected and unusable, [code R(3)]. 

The Graphite Furnace Atomic Absorption (GFAA) Post Digestion Spike (PDS) recoveries 
for arsenic, selenium and thallium fell below the 85% lower quality control limit. Positive 
results and/or nondetects for these analytes in the affected samples were qualified as 
estimated, [code J(5) and UJ(5)]. 

The field quality control rinsate blank, FT-SB09-141&RB, revealed contamination for the 
analytes iron (304 ug/l) and manganese (23.0 ug/l) that exceeded the respective Contract 
Required Detection Limits (CRDLs). However, the positive result for manganese in this 
blank was considered a false positive du e to extremely high CRDL standard analysis 
recovery. Thus, no actions were necessary for this analyte. The positive result for iron 
m sample FT-SBOS-I 214 which was within the action level, was qualified as rejected, 
jsode R(2)]. 

Several analyies ;ypically present in “hard” water were detected in sample FT-WSTOI- 
Oi02-RB. It is in the professional opinion of the data reviewer that contamination present 
in this field quality coniroi blank does not represent actual field environmental 
contaminants. Thus, contaminant levels present in this blank shall not be used to 
evaluate the sample data for blank contamination. 

The ICP Instrument Detection Limit (IDL) for lead (30.0 ug/l) exceeded the CRDL (3.0 
ug/l), hence, sample results < 5 X IDL, analyzed by ICP methodology, were qualified as 
esiimaied [code J(8)]. 

EXECUTIVE SUMMAAY 
= 

LABORATORY PERFORMANCE: CRDL siandard analyses noncompliances were noted for 
several analytes. The Laboratory Duplicate Analyses were not performed. Several 

.analytes failed to m eet the ICP Serial Dilution performance criteria. 

OTHER FACTORS AFFECTING DATA QUALITY: The laboratory did not perform matrix 
spike analyses. Arsenic, selenium and thallium PDS recoveries fell below the 85 %R 
quality control limit. 
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C-49-08-4-349 

The data for these analyses were reviewed, with reference to the “National Functional 
Guidelines for Inorganic Data Validation”, prepared for, th, p Hazardous Site: Evalu.ation 

Division, June 13, 1988 revision as intended for use within USEPA Region II, and the 
N EESA document entitled “Sampling and Chemical Analysis Quality Assurance 
Requirements for the Navy Installation Restoration Program” (NEESA 20.2-0478; 8/88). 

The text of this repon has been formulated to address only those problem areas affecting 
data quality. 

“I attest that the data referenced herein was validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 

‘tialiibu ’ on NUS Corporation 
ii” 

Tracy Roberts 
Chemist/Data Validator 

-i; _. 

Joseph Samchuck 
Data Validation Quality Assurance Officer 

A;iachments: 

,,, -’ i\ 

1. Appendix A - Qualified Analytical Results 
2 Appendix B - Regional Worksheets 
3. Appendix C - Support Documentation 
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QUALIFICATION KEY: 

J’ - Qualify as estimated, J, positive results for hexavalent chromium as a results of CRDL 
Standard analysis recovery > 120%, but < 150%. 

J’ - Qualify as estimated, UJ, nondetects for cadmium as a result of marginally low CRDL 
Standard analysis recovery. 

J3 - Qualify as estimated, J, positive results < 4X SOW spiking level in affected samples 
as a result of failure to perform soil matrix spike analyses. 

J, - Qualify as estimated, J, positive results > CRDL in afiected samples as a result of 
failure to perform soil laboratory duplicate analyses. 

J’ - Qualify as estimated, J, positive results and/or UJ, nondetects in affected samples 
as a result of GFM PDS recoveries < 85%. 

Jj - Qualify as estimated, J, posiiiv e results for lead analyzed via ICP methodology which 
were < 5X IDL due to lead IDL exceeding the respective CRDL. 

J’ - Qualiv as estimated, J, positive results < 10X IDL for aluminum and iron in affected 
soil samples due to ICP serial dilution analysis %Ds > IO%, but < 100%. 

R’ - Reject as unusable, R, positive results for cadmium, chromium, lead, manganese, and 
zinc due to extremely high CRDL Standard analysis recovery. 

-i; 

R’ - Reject as unusable, R, the positive result for iron in FT-SBO9-1214 which was within 
the 5X action level used for evaluation of blank contamination. 

R’ - Reject as unusable, R, positive results < 10X IDL for calcium as a result of ICP serial 
dilution %D = 100% as noted in the soil matrix. 



PORATION 

c-49-09-4-003 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

DihlD 53RAYACK :. DATE: SEPTEM5ER 9,199d 

TRACY ROBERTS COPIES: D.A. SCHEIB 

INORGANIC DATA VALIDATION - LEAD 
CT0 138, NWIRP CALVERTON, NEW YORK 
SDG S507 

1 I/SOIL/ 

FC-SBO7-0204 FC-SBIO-0406 
FC-SBO7-fiO.406 FC-SBIO-0608 
FC-SBO8-0204 FG-SBI l-0507 
FC-SBO8-0406 FC-SBl I-0507-DU 
FC-SBO9-0406 FC-SB-l l-0709 
PC-SB39-0608 

, 
lNiRODUCTlON 

.,, ,. ,... _ 

Inorganic data from the CLP lead analysis for seven (7) soil samples, including a field 
duplicate pair (namely, samples FC-SBI I-0507 and FC-SBI I-0507-DU), were evaluated 
using the following parameters: 

Y 
. 

T 
. 

:; -. 
T 

. 

T 
. 

. 

1 
. 

t 
. 

._ 
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T 
. 

* 
*. 

Data Comp!eieness 
Holding Times 
Calibration Verification 
Laboratory Blank Analyses 
Matrix Spike Results 
Laboratory and Field Duplicate Results 
Laboratory Control Sample Results 
Furnace Atomic Absorption Results 
Detection Limits 
Sample Quantitation -- 

The symbol (*), indicates that all quality control criteria were met for this parameter. 

Documentation of compliance for these parameters is provided in Appendix B (Regional 
?,‘\iorksheets). Problems affecting data quality are discussed below; documentation to 
support the findings offered in this report is contained in Appendix C. Spreadsheets 
(presented in Appendix A, Cualiiied Analytical Results) summarize the validation 
qualifications. 
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Overview 

The samples were collected by Halliburton NUS Corporation on May 24, 1994 and were 
analyzed by Recra Environmental, Inc. Laboratories under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(CIA/CC) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

Summary 

The soil Matrix Spike (MS) recovery for lead (54.4%) was less than the 75% lower quality 
control limit. All the lead positive and nor-detected results were qualified as estimated 
[code J(1) and UJ(l)]. 

Graohite Furnace Atomic Absorption @FAA) PDS recoveries fell below the 85% lower 
qlua:11>~/ contra! limit. Affected positive and nondetected results were qualified as estimated 
[ccti; J(2) and UJ(2)]. 

The duplicate injection reading ior sample FC-SB08-0406 (33.51%) did not agree within 
20 ‘16 Relative Standard Deviaiion (%RSD), hence, all lead sample results were qualified as 
estirnaied [code UJ(3)]. 

i_-SC.?lTOS’f ?EZ:rO%AN~E: The dupj jcate injection %RSD was no; within 20% 

0 TEES FACTORS AFFECTING DXTA @UALITY: MS recoveries were below the 75% control 
i:n;:r. Lead PDS recoveries fell outside the 85-I 15 %R control limit for several samples. 

373 d ata for these analyses were reviewed with reference to the “National Functional 
GUI >cejines for Inorganic Data Valrdation”, prepared for the Hazardous Site Evaluation 
DiGsion, June 73, 1968 revision as intended for use within USEPA Region-II, and the 
,\izz- .,,sA document entitled “Sampling and Chemical Analysis Quality Assurance 
Requiremenis for the Navy’ lnstai!ation Restoration Program” (NEESA 20.2-0478; 6/88). 

The rtxt of this in ,or-t has been formulated to address only those problem areas affecting 
dz;a ,;lJaliiy, 
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*rr 

“I attest that the data referenced herein was validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 

Tracy Roberts 
Chemist/Data Validator 

$L-J~.&~Q 
Haiiibunon NUS Corporation 

.,-w- _ 

Debra A. Scheib 
CLEAN Quality Assurance Manager 

Azachments: 

^. 
1. Appendix A - Qualified Analytical Results 
3 -. Appendix B - Regional Worksheets 
3. Appendix C - Support Documentation 
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QUALlflCATlON KEY: 

u - Value is a nondetect as reported by the laboratory. 

J(1) - Positive result is estimated because of MS analysis recovery less than the 
75 %R lower quality control limit. 

J(2) - Positive result is estimated because PDS recovery fell below the 85% lower 
quality control limit. 

UJ(1) - Nondetected result is estimated because of MS analysis recovery less than 
the 75 %R lower control limit. 

UJ(2) - Nondetected result is estimated because PDS recovery fell below the 
85 %R lower quality control limit. 

UJ(3) - Nondetected results is estimated because RSD for !ead exceeded 20%. 

-- 
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SEPTEMBER 2, 199.1 

CC: DEB SCmIB 

TO: 

SuBJ-ECT: INORGANIC DATA VALIDATION- T.AL METALS AND CYAXIDE 
C-I-0 013S, N\+rIRP C.AL\‘ERTON, NEJY YORK 
KkLLIBURTON NUS I’POJECT NO. 0206, SDG X0. Sl?OlOGOS 

Smples: 16!Soil/ 

NP-SSOl 
NP-SSOd 
XP-SSO6 
F-r-s302-0204 
F-I--SljO3-OS 10 
FT-SBO4-222J 

NP-SSOZ NP-SSO3 
NP-SS04-DU NP-SSOS 
FT-SBO 1-060s FT-SBOL-1116 
F-I--SBO?- 16 18 FT-SB03-020: 
FT-SB03-1214 FT-SB04-121: 

NP-SSOI XP-SSOG-DU 

NP-SSOl-RB 

1n;rodoction 

.A vaiidarion was conducred on rhe inoqanic data from the Targer Analyze List (TAL)metjJs and cyanide 
analysis of sixreen (16) soil samples (includin, 0 one field duplicarc pair, namely samples NP-SS04 and i\lP- 
SSO-l-DU), one (I) rinsare blxA (designated -RB), and rhc Toxicity Chxacrerisric Leaching Procedure 
(TCLP) cxtraccs analysis of two (2) soil samples (corksling of one field duplicale pair, namely samples NP- 
SS0-i and NP-SSO-J-DU). The samples weic collccred by Hallibunon NUS Corporarion on~~pril25. 1994. 
Xid mallyzed by rhc Columbia. Maryland facility of RECRA Environmenral. Inc. 

.-\Il2iW!)SCS \verc performed using Contracr Laboratory Program (CLP) Staremenr of 1Vork (SOW) ILIMO?. 1 
xAytic;tl and rtponinS prorocols. These dais were generarcd per Naval Energy and Environmenrai Suppan 
:\criviry (NEESX) Level D crireria. The dara were evaluated using rhc following pzunerers: 

- . Data completeness 
I . Holding limes 

. lnirial and continuing calibrarions 

. CRDLsrandard m&Aysis results 
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Laboratory method blanks and field blanks 
ICP inrerferences 
rMatrix spikes 
Laboratory duplicates 
Field duplicate precision 
Laboratory control samples 
ICP serial dilurion analysis 
Graphite furnace atomic absorption results 
Detection limits 
Data complereness 

The symbol (*) indicates that all quality control criteria were met for this parameter. 

Docxmenration of compliance for these parameters is provided in .Appendix B (Regional Worksheeis). 
Prob!ems aifec(ing dara quality are discussed below. and the dara spreadsheers presenred in Appendix h 
(QKzlified Analyrica! Results) summarize rhe validarion qualificarions. Documenrarion IO suppon rhe fir.dings 
offered in this repon is provided in Appendix C. 

Sun?mxv 

T”e CRDLSrandard analysis recoveries were high for cadmium, nickrl. silver, znd zinc for rhe TCLPex:racrs. 
T-- recovery ior silver was high for rho aqueous sample. a.- No acrions \vcrc nccessarv zs these annalyres were 
::a: d:rccred ix [hc rssociarcd sxnpl~s. 

--. 
i n: soil marrix spike recoveries for lead (-35.: %) and cyanide (0%) wcrc ex.rremely low (< 10%). Associated 

‘-i; . . jLy:Dic: dara for rhese analyrcs \vcre r-i* ,,,cred qualiilcd. (R). AddirionAly, soil matrix spike recoveric~ for 
x;;zony and silver were marginally low (i.e, <75 %,bur > LO%)rrsuiring in rhc eslimxion oi all associsrcd 
smple dara. Samples NP-SSOI. XP-SSO?. NP-SSO3. NP-SSOG, NP-SSO:-DU. NP-SSOj. NP-SSOG, FT-SBOL- 
050s. FT-SBOI-1416. FT-SB-02-020-I. FT-SBOZ-161S, FT-SB03-020:. FT-SBO$OSlO, FT-SBO3-1214. FT-SBO-I- 
!?I-: . FT-SBO?-2774 arc aiiecred. The result for lcad for sample FT-SBO3-020-I is nor aifecled by Ihe low 

n:x:ix spike recovery, which \vas associated only with graphire furnace atomic absorprion analysis. because 
1s.d -in [his sample was analyzed by ICP. 

lk Perccnr Differences for ICP serial dilution analysis for magnesium and zinc exceeded the control limit 
0fiooR . Associared sample data ior zinc that exceeded IO times rhc instrurncnr dcwclion limit(lDL)wrc 
rcjcc:cd qualified. (R). Sampics NP-SSOl. .NP-SS03, NP-SSOJ, NP-SSOI-DU. NP-SSOG. :\flDFT-SBO3-0203 
xc ziiccred. No action \vas ncccssary for magnesium as rrsulrs for rhis analyrc were less rhan the CRDL. 
(!iX CRDLwas used bccausc iI is “lore rhai IO limes rhc IDL). The Pcrccn~ Diffcrcnccs for aluminum. iron, 
mi‘r;!xl~arlesc cxcer’ded (he control limicof 10%. Associarcd sample data [hat cxcredcd 10 times [he IDL 
:c:x qualified as esrimarcd. (I). SXII~ICS NP-SSOI, NP-SSO2. NP-SSOI. NP-SSOJ. NP-SSO?-DU. NP-SSOj. 
SP-SSO6 FT-SBOI-0605. FT-SBOL-!J 16 (cxcepr for mangnesc), FT-SBOZ-0203. FT-SBO?-- I6 18, FT-SBO3- 
0204. FT-SBO3-OSIO. FT-SBO3-1214, FT-SB03-1214. ANDFT-SBOI-222: arc aifccrcd. 

Th- cocificicnr of correlation for rhc iLIc[hod of Standard Additions (&ISA) analysis’ for Icad was below 0.990 
io: smpl~s NP-SSO5 and NP-SSOG; rhcrcforc. rhcsc results wcrc rejected qualified. (R). 
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Tie uosr-di,oesrion spike recovery for lead for sample FT-SB-01-1416 ‘exceeded rhc upper control limit 
hoivever. no action was necessary because rhe lead result for this sample was a nondetecr value. POS- 

digestion spike recoveries for selenium for samples HP-SSO-, 7 NP-SSO3, NP-SSO?, and FT-SB03-0304 were 
below the lower control limit resulting in rhe eslimarion of associated sample, dara. The posr-digesrion spike 
recovery for rhallium for sample NP-SSO3 was below rhc lower control limir; therefore, this result was 
qualified as esrimared. (J). 

So other problems were noted 

T’ne data for these analyses were reviewed wirh reference to rhe EPA “Funcrional Guidelines for Inorganic 
Data Validarion” (7/EX), as amended for use by EPA Region 11. and Ihe IWEE.% document “Sampling and 
Chemical Analysis Qualify Assuraxe Requirements for rhe Navy Installation Resrorarion Program” (NEESA 
XII?-047B; 6l8S). 

“! a:!csr lha[ the data reierenced herein was validaced according LO Ihe agreed upon validation criteria as 
specified in rhs NEE SA Guidelines and rhe Quality Assurance Projecr PI= (QAPP).” 

--.; . . .. ----. ~~$&ziu / 
H2!li&non NUS Corporation 

Debra A. Scheib 
CLEAN Quality Assurance Manager 

;ii!acnments: 

I. 
7 -. 
3. 

Appendix A - Qualified :\nAy[ical Rrsuirs 
Appendix B - Regional Worksheets 
Appendix C - Suppon Documentation 

-- 
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CaivenonINAVY CLEAN 
CT0 013S, SDG No. SB01060S 

TABLE 1 - Qualification Summary 

Sample ICP Furnace Cold Vapor Cyanide 

NP-SSOl-RB 

NP-SSO 1 

NP-SSOZ 

NP-SSO3 

x P-SSOI 

XP-SSO:-DU 

S P-SSOj 

XP-SS06 

FT-SBO I-0605 

FT-SBOI-I-416 

FT-S602-020-t 

J I.! 

J I.? 

J I.! 

J I.! 

J 1.1 

J I.! 

1 I.? 

j I.? 

J I.? 

J I : 

F-i--SBOZ- I6 1 S J ‘.’ 

FT-SBO:-OS IO 

F-T-SBO3-1214 

F-T-SBO:-13-I-t 

F-T-SBO-I-221-I 

XP-SSOJ (TCLP) 

XP-SSOJ-DU (TCLP) 

J ‘.! 

J ‘: 

j I.? 

J 1.: 

R’ R’ 

J’ R’ 

RZ J’ R’ 

R’ J’ R’ 

R’ R’ 

R 1.’ 

R? R 1.’ 

R’ 

R’ 

R’ 

R’ 

R! I’ R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

tc’ 

R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

R’ 

I: rhc ticld IS lcrr blxk. rhc quaiitic: is f\ - .+cccpr all dara. 

J : .Esrimacc. J. posirivc rcsuirs, and UJ. nonde[ecls for anrimony and silver due. [O low (i.e., 
< 75 %, bur > 30%) matrix spike rccovcry. 

Esrimsrc. J. posirive rcsulrs > 10X IDL for aluminum. iron. and rnmganesc due 10 serial 

dilution %D > tO%.bur < 100%. 

J’ - Esrimarc. UJ. nondctccrs for sclcnium and thallium due IO low post-digestion spike rccovcry. 
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R’ - Reject or redline, R, results for lead and cyanide due to ex[remeIy low (i.e., < lO%)maIrix 
spike recovery. 

RZ - Rejecr or redline, R. posiiive resulrs > IOXIDLfor zinc due to ICP serial dilutio:n %D 2 100%. 

R’ - Reject or redline, R. posirive resulrs for lead due 10 MSA correlarion’ coefficient <0.990. 



C-49-09-4-142 

TO: DAVE BRAYACK DATE: OCTOBER 18, 1994 

FROM: RUSSELL SLO3ODA COPIES: DV FILE 

SUBJECT: ORGANIC DATA VflLlDATlON - FULL TCL ORGANICS 
CT0 138, NWIRP CALVERTON 
CALVERTON, NEW YORK 
SDG NO. SB-050406 

SAMPLES: 

1 S/Solid/ 

FT-SB05-0406 
FT-S606-0204 
FT-SB07-1820 
FT-SE308-1012-DU 
NP-SD07-000.5-DU 
NP-SD02-0.501 -DU 
FC-SBOl-0810 

FT-SB05-0406-DU 
FT-.SBOG- 12 14 
FT-SB08-08 10 

;NP-SD06-000.5’ 
NP-SD02-000.5 
NP-SD05-000.5 

FT-S505-04 16 
FT-SBO7-0204 
FT-SE08-1012 
NP-SD07-000.5 
NP-SD02-0.501 
FC-SBOl-0608 

S/Aqueous/ 

FT-SB05-0406-16 
NP-SDOG-RG 

FT-SBOG-12 1 J-RB 
FT-SB08-1012-RB 

NP-SDOG-TG 

7;;.2 sample set for the CT0 135, NWIRP Calverton site, SDG SS-050406, consisis of nineteen (1 91 

so:ld samples (designared -S6- and -SD-), three (3) Rinsate Blanks (designated -REI. and two (21 Trip 
sian?s (dssignared -T6). These samples were analyzed for Target Compound List ITCL) volatile 

5 _ -ilnclu;‘ing freon for the aqueous samples). SemivOlaiile. and pesticide/PCB organic compounds, wirh 
ii72 exception of rhe Trip blanks, which were analyzed for volatile organic compounds only. 
“our iield duplicate pairs (samples FT-S605-0406/ FTT-SB05-0406.DU, FT-SGOS-1012/F-i--S603- 
1 C 12.DU, NP-SD07-000.5/NP-SD07-000.5-DU, and NP-SD02-0.501 /NP-SD02-0.501 -DU) were 

Included in this sample set. 

The samples were collected by Halilburton NUS Corporation on April 25 and April 26, 1994 and 
analyzed by Recra Environmental, Incorporated under Naval E.nerOy and Environmental Support Activir\j 
(I” .EESA) Level D Quality AssurancelOualiry Control (QAIQC) criteria. All analyses were conducted 
u s I n .cj i h e Contracr Laboratory Program ICLP) Statement of Work (SOW) OLMOl .8 aaal~tical and 
rc;)orring protocols. 

Thz aa:a conratned in this SDG were validaced with reoard to the iollowinO parameters: 

. Holdin Times 
. GC/IvlS Tuning and system performance 
. Initial/continuing calibrations 
. Field and laboratory method blank results 
. Internal standards performance 
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. 

. 
l 
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* . 

. . 

. 

f . 

Surrogate spike recoveries 
Matrix spike/matrix spike duplicate results 
Field duplicate precision 
Compound identification 
Compound quantitation 
Detection limits 
Tentatively identified compounds 

Data completeness 

The symbol (‘1 indicates that all quality control criteria were met for this parameter. Documentation 
of compliance for these indicated parameters is provided in the attached Appendix C (Regional 
Worksheets). 

Problems affecting data quality are discussed below; documentation supporting these findings is 
presented in Appendix D. Qualified analytical results are presented in Appendix A. 

SUii’lM,4RY 

Volaiil; Oraanic Comoound Analvsis 

Slveral continuing calibrarion Percent .Diiferences (%Dsl exceeded th, 0 25% control limit for several 

voiaiiil compounds. These calibration deficiencies indicar e a lack of consistency in instrumental 

:.zs;:onse which could lead to inaccurate quantitation. Positive and non-detected results for the 

aiiected compounds in associated samples have been qualified as estimated, 1J/UJI, respectively. 

-_ :; -. 752 iollow,ing coniaminants w+zrz deteLL, -*ad in the laboratory method and field quality control blanks 

;; ii;p maximum concentrations indicated: 

Comoound 

Maximum Action Level 

Concentration jWater1 
-on Level 

Jsoil) 

Methylene chloride 15 PQiL 150 IJQfL NA 

Methylene chloride’ 4 /JQ/L NA 40 PQ/kQ 
Acetone 43 PQ/L 430 /JO/L PJA 

Acetone’ 14 Ml/L NA 140 
2-Euranone’ 2 P/o/L NA =:20 

PQkI 
m/b 

Chloroform’ 1 PQIL NA 5 tJQ/kQ 
Toluene’ 1 PO/L . NA 10 m/b 

’ Contaminant was detected at a maximum level in a field quality control blank. 

0lank: Actions: 

. Value : Contrac; Required Quantitarion Limit (CRQL); report CRQL followed by a IUI. 

. Value > CR@L and < action level; report value followed by a IUI. 
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* Value > CRQL and > action level; report value unqualified. 

The aliquor used for analysis, percent solids, and dilution factors were considered during the application 
of all action !evels. No qualifications were required for chloroform as no positive results were reported 
in the associated samples for this compound. Positive results for the remaining compounds were 
qualified in the manner indicated in the blank action table. Ic should be noted that field quality control 
blanks are not qualified based on field quality control blank contamination. 

All three volatile internal standards exhibited area response below the 50% lower QC limit in sample 
NP-SDO,6-000.5. Thz laboratory re-anaiyzed the sample and all internal standards exhibited similar low 
response in the re-analysis. The reviewer reported all results from the initial analysis. Positive and 
non-detected resuirs from the. volatile fraction of this sample have been qualified as estimated, (JIUJI, 
rsspecrively. 

The volatile internal standard d,-chlorobenzene exhibited area response below The 50% lower OC limir 
in sample FT-S305-0406. In conjuncrion with this problem, the surrogate compound d,-toluene 
eshibired a recovery below the lower QC limit and the surrogate bromofiuorobenzene exhibited a 

recovery above the upper QC limit in this sample. The laboratory re-analyzed the sample as required 
by The SOW, and similar recovery behavior was observed for the same surrogate and internal standard 

cornpounds in rhe re-analysis. The reviewer reported all results from the initial analysis. The non- 

defected results in this sample have been qualified as estimated, [UJI. 

Tilz volafiie analysis oi sampl e NP-SDOG-RB eshibited a high recovery for one surroOare compound. 

Upon re-analysis, acceprabie recoveries were obtained. T.he reviewer reporred non-derecred and 

positive results ior al! compounds from the re-analysis. No qualifications were necessary. 

Sample NP-SDOG-000.5 exhibii2d a high percent moisture (87 percent in the volatile analysis aliquotl. 

A high percent moisrure can conrribute 10 lack of precision in sample preparation procedures. In 
accordance with Region II data validation requiremenrs, all positive and non-deiecred results for the 

L*olarile fraction analysis have been qualified estimated (J/UJl due to a percent: moisture Oreater than 
50 percent. 

Semivolatile Oroanic Comoound Analvsis 

Tht semivolarile es;racrions of all soil samples were performed grearer than seven days-after sampling 
had occurred. T)lis exceeded [he seven-day Region II technical holding time requiremenf for soil 
samples. Positive and non-deTecTed semivolatile results in all soil samples have been qualified as 

csrrma:ed. IJ/UJI. 

Several continuing calibration Percent Di’iferences (%Ds) exceeded the 25% control limit for 
szmivolatile compounds. These calibration deficiencies indicate a lack of consistency in instrumental 

r2sDonse which could lead IO inaccurate quantitation. Positive and non-detected results for the 
;I’icc!ed compounds in associated samples have been qualified as estimated, [J/UJl, respecrively. 
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The following contaminants were detected in the laboratory method and field quaiiiy conr:ol bianks 
at rhe maximum concentrarions indicared: 

Comoound 

Maximum Action Level 

Concentration IWater! 

Action Level 
jsoil) 

Diethyl phihaiate’ 
Di-n-butyl.ph.rhalate’ 
Bis(2-erhylhexyl) phthalate’ 

2400 Pdkl 
17 PQJQI 

320 PQk 

’ Action level applies only to soil samples analyzed by the medium.level PrLXoCOl. 
’ Action level applies only TO soil samples analyzed by the low level prorocol. 

Blank Actions: 

. L, 

. Value < ConTract Required Quantitalion Limit (CRQL); report CRQL followed by a (Ul. 

. Value > CRQL and < action level; report,value followed by a (Ul. 

. Value > CROL and > action level; report value unqualified. 

The aliquor used for analysis, pt?rcenr solids, and dilution factors were considered during rhe application 
0: ali action levels. Positive results tvere qualified in the manner indicared in the blank aCIion rable. 

The initial semivolarile analysis of sampl- 0 FT-SBOj-0406 yielded zero percent recoveries for all base- 

neutral surrogates and most acid surrogares. The sample was re-extracted and re-analyzed and yielded 
surrogaro recoveries rhar w,r, 0 0 within OC limits. All dara were reported from rhe re-analysis of this 

-i; ._ saniplz. 

The semivolaiile analysis of samples FT-SB08-1012 and FT-SBO8-101 2-DU exhibited recoveries for 
d,-nirrobenzene rhar were above QC limits. In accordance with SOW and dara valida:ion requirements, 
no actions were required. 

The semivolatile compounds 1 ,4-dichlorobenzene and 2,4-dinitroroluene exhibited recoveries slightly 
above the upper QC limit in the medium level Matrix Spike/Matrix Spike Duplicate (MSIMSD) analysis 
of sample FT-SBOE-1214. In addition, 2,4-dinitrotoluenc exhibited recoveries above rhe QC limit in 

the low level MS/MSD analysis of samp!e NP-SDO2-0501 and the medium level laboLai:ory merhod 
spike analysis MS6. N0 qualifications were required as no positive results were reported for these 
compounds in rhe affected samDIes. 

Sanlple NP-SD06-000.5 ex!libited a high percent moisture (91 percent in the semivolatile and 
uesricide/PCB analysis aliquor). A high percent moisture can contribute to lack of precision in sample 
p:epararion procedures. In accordance Lvith Region II data validation requiremenrs, all positive and non- 
d?:?c;ed results for ttre semivolatile fraction have been qualified rejected (R/URI due to a percent 
moisture greater rlian 90 percent. 
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Pesticide/PC6 Oroanic Comoound Analvsis 

The pesticide/PC5 extractions of all soil samples were performed Oreater than seven days after 
sampling had occurred. This exceeded the seven-day Region II technical holding time requirement for 
soil samples. Poiitive and non-detected pesticide/PCB results in all soil samples have been qualified 

as estimated, IJ/UJl. 

Several positive sample results in the pesticide/PCB fraction had %Ds between the two gas 

chromarographic (GCI analytical columns that were greater than 25%. This performance may indicate 
tha; rhe quantitation of these compounds in Ihe affected samples may not be exact. The positive 
resuli; for these compounds that differed by more than 25 percent, but less than 50 percent, were 
qualified as estimated, [Jl. In addition, for those samples in which positive results were reported for 
PCB(s1 and single-peak pesticide(s), and the single-peak pesticide resulrs between the IWO GC columns 
yielded a %D greater than 90 percent, the resulr for the single-peak pesticide is qualified as rejected, 
[RI, due to interference from Ihe PCG(s). Positive results for single-peak pesricides which have a %D 

orearer than 50 percent but less than 90 percent have been qualified estimated, IJNI, indicating the 
identification and/or quantitation of the pesticide is quesr;onable. 

In the pesticide/PC6 analysis of several soil samples, the .results obtained on rhe two different gas 
chromaIographic (GC) columns disagreed by more than 25 percent. 

772 pesricideiPC6 surrogare re:rachloro-m eta-xylene (TCX) exhibired recoveries below advisory QC 
;:z~I;s on borh GC columns in sample FT-SGOG-1 2 14 and on one column in samples FT-SEOS-030G, 

?T.S307-0204, and FT-SBOB-OS 10. Since the other surrogate, decachiorobiphenyl (DC51 was within 
Q limits, no actions were required. Similarly, DC8 recoveries were below OC limits on both GC 

.-i; r=lumns in sample FT-S506-1 2 1438 and on one coiclmn in iabora; -y preparation blank PBLl<2. This 
is2dicates laboratory analytical problems, since reagent-grade water should not exhibir poor method 

qeriormance. However, no actions were required by the data vaiidator because the TCX surrogate was 
'k*Jiiilin CC limits. 

Th? pesticide/PCS surrogates were no[ detected due to extract dilution in sample NP-SD05-000.5DL, 
thereiore, these compounds could not be utilized as accuracy indicators in data qualification for this 
analysis. However, the undiluted analysis of this extrict exhibited acceptable surrogate performance. 
No actions were necessary. 

Sample NP-SD06-000.5 exhibited a hiah percent moisture (91 percent in the pesticide/PC6 and 
scmivola[ile analysis aliquot). A high percent moisrure can contribute to lack of precision in sample 

preparation procedures. In accordance wlrh Region II data.vaiidarion requirements, all positive and non- 
o?iecced results for the pesticide/PCE fraction have been qualified rejected [R/URl due to a percent 
moisture grea’rer than 90 percent. 

Addtrional Commenrs 

Four field duplicate pairs were collecrcd and analyzed for this SDG. Duplicate samples are indicated 
b ‘i tile suffix -DU attached IO rhe sampl e identifier corresponding to the matching sample from the 
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same location. These include samples FT-S608-1012, FT-SBOS-0406, NP-SD02-0501, and NP-SDO7- 
000.5. Fleid duplicate imprecision, corresponding to a Reletive Percent Difference (%RPD) of greater 
than 50 percent for solid samples, was indicated for several polyaromatic hydrocarbons IPAHs) and 
for Aroclor 1260 in sample FT-SB05-0406. However, imprecision is not unexpected for analytical 
results below the Contract Required Limit of duantitation (CRQL). In accordance with Region II data 
validarion protocol, no qualifiers were required on this basis. 

The attached table presents a summary of tentatively identified compounds [TICS) that remain after 
data validation qualification. It should be noted that GC/MS library search data provided confirmation 

oi the results for 4,4’-DDD and 4,4’-DDT in sample NP-SD05-000.5. 

Positive results reported at concentrations below the CRQL are qualified as estimated, [JI, excepi 
t.inere previously qualified as rejected, [RI, or not detected due to blank contamination, [UI. 

I\!O o;ner probiems were noted. 

EXECUTIVE SUMMARY 

,, .A^_ 

Laboratory Performance: Several volatil e and semivolatile compounds exceeded the 25% control limit 
i-r continuinq ca!ibration %D. Some compounds and TICS were detected in the volal:ile and 
se.mi~volatile laboratory blanks. Seve:al internal standards and/or surrogates exceeded control limits 
i? ihe volatile and semivolatile analyses of samples. Samples were re-analyzed as required by the 
; ? ‘.,I ’ -v .‘, but in some cases, results did not improve significantly. Several soil samples exhibited 
::?s:!c13eiPc6 surrogar e recoveries that were outside of advisory QC limlrs. Low, but Oreater than 10 
careen: pesticide/PCS surrogar e recoveries occurred on one column in a laboratory preparation blank 

-1 a-?~ I!~ a field rinsate biank. Laboratory performance is suspect because reagent-Qrade water should 

no: exhibit poor method performance. The soil samples were extracted outside of semivolatile and 
oesticide/PCB holding times. Several pesticide/PCB results exceed the 25% difference criteria for 

csmparison of results between IWO columns and some results exceeded the 90% difference criteria 
io: this parameter. 

Oiiler Factors Affecting Data Quality: Several volatile compounds were detected in equipment rinsate 

c: trip blanks. One sample contained a very hiOh moisture content. One sample exhibited a high ~ 
racocery for one semivolatile surrogate compound. Field duplicate imprecision was noted in one 
duplicate pair for some semivolatile and. pesticide/PCB compounds. Percent recovery c_riteria were - 
exceeded in the semivolatile MS/MSD analysis. 

ine data for these analyses were reviewed with reference to the EPA “Functional Guidelines for 
O:~a!n~c Data Revfew”, as amended for use within EPA Region 2 (l/92), and the NEESA guidelines 
en:l:led “Sampling and Chemical Analysis Quality Assurance requirements for the Navy Installation 

Restoration Program” (NEESA 20.2-O-176; June, 1988.) 

,I?“\ Tp%.- test of this report has been formulated to address only those problem areas affectin data quality. I I- 

“I a:[est that the data referenced herein were validated according to the agreed upon validation criteria 
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as specified in the NEESA Guidelines and rhe Qualiry Assurance Project Plan (QAPP).” 

Russell Sloboda 
Senior ChemisrlData Validator 

J Joseph A. Samchuck 
CLEAN Dara Validation Quality Assurance Officer 

ALIachments: 

1 Appendix A - Ciualified Analytical Results 
7 -. Appendix 6 - Results as Reporred by the Laboratory 

-i; .’ 3. Appendix C - Regional Worksheets 
4, Appendix D - Support Documentation 



Fraction Nn~~\cd TIC 

Volatile Urlknown(s1 
Saturated hydrocarbon(s1 
Unsaturated hydrocarbon(s) 

Alkyl cycloalkane 
Trimethyl benzene or ethylmethyl benzene isomer(s) 

Cl OH 14 Alkyl benzene 

C 1 1 H 16 Alkyl benzene 
C4 Alkyl benzene 

Semivolatile Unknown(s) 
Unknown, contjins Bromine (molecular weight 190) 
Unknown aliphatic (saturated) hydrocarbon(s) 
Cl 5H28 Cyclic hydrocarbon, e.g., decahydropenramethylnaphthalenc isomer(s) 
Unknown unsaturated hydrocarbon(s) 
Tetramethyl phenanthrene isomer 
D-Fricdoolean-14-en-3-one (CAS No. 514078) 
Hexadecanoic acid 
C9H12 Alkyl benzene 
Cl OH 14 Alkyl benzene 
Unknown cycloalkane(s) 
Decahydronaphthalcne isomer 
Tetradecanoic acid 
Hexadecanoic acid 
4.4’-ODD 
4,4’-DOT 
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TO: iDAVE ERAYACK DATE: d.:..:..-. .LA-- - -- . OCTOBER 27, -I 994 

FROM: J. G. GRIST COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - 
VOLATILE TCL ORGANICS, 
CT0 138, NWIRP, CALVERTON, NEW YORK 
CASE NO. 5015, SDG NO. FITW 

SAMPLES: 34/Aqueous 

FT-WSTOI-0102RB 
FT-STOl-0607RB 
FD-TW07-2 
FD-TW08-2-RB 
FD-TWOS-1 -TB 
FT-SBI 0-2022-TB 
FC-TW161 
FC-TW17-2 
FC-TWI 8-2 
FT-TW2 l-2 
FT-TW24- 1 
FT-lW24-2-RB 

FT-WSTOl-0102TB 
FT-ST02-0304RB 
FD--iW07-2DU 
FD-TWO&2-TB 
FD-JW09-2 
f C-SBI 2-0406TB 
FC-TWl7-1 
FC--i-WI 7-2-R8 
FT-?W21-1 
FT-TW21-2-DU 
FT-TW2”-1 -TB 

FT-ST0 l -0607TB 
FT-ST02-0304TB 
FD-TW08-2 
FT-SB09-141.6RB 
FD-TW09-2-RB 
FC-SB12-0608~RB 
FC-TW17-1 -DU 
FC--i-W? 8-1 -T6 
FT-TW21--i -TB 
FT-TW22-2-RB 
FT-TW24-2 

1 O/Soil 

FT-SBI O-2022 FT-S61 O-2022DU FT-SBl O-2224 
‘---I _. FT-SB09-I 214 FT-SBOS-1416 FC-S612-0406 

FC-SBI 2-0608 FT-ST02-0303 FT-WSTOi -0102 
FT-WSTOI -0102-DU 

IINTRODUCTION 

A validation was performed on the analytical data from the Target Compound List (JCL) volatile 
o:ganic compound analysis of thirty-four (34) aqueous samples (including three field duplicate pairs, 
FC-TW17-l/FC-TW-1 DU, FD-lW07-2/FD-TW07-2DU, and FT-TW21-2/FT-TW21-2DU~?en trip blanks 
and ten rinsate blanks) and ten (10) soil samples (including two field duplicate pairs, FT-WSTOI- 
0102/FT-WSTOl-0102DU and . FT-SBI O-2022/FT-SBl O-2022DU) anaiyzed by RECRA 
ENVIR’ONMENTAL, INC. under case No. 5015, SDG FTTW. These samples were collected by 
iia!lihur’,on NUS Corporation personnel on June 13 through June 17, 1994. 

All analyses were conducted in accordance with Naval Energy and Environmental Support Activity 
(NEESA) Level D Quality Assurance/Quality Control (QA/QC) criteria using Contract Laboratory 
Program (CLP) Statement of Work (SOW’) OLMOl.8 analytical and reporting protocols. 
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The data contained in this SDG were validated with regard to the following parameters: 

* l 

l 

* l 

e 

l 

* e 

l 

l 

l 

* l 

* l 

* e 

* l 

Data completeness 
l-lolding times 
GC/MS tuning and system performance 

initial/continuing calibrations 

Laboratory method blank resufts 
Internal standards performance 

Surrogate spike recoveries 
Matrix spike/matrix spike duplicate results 

Field Duplicate Precision 
Compound identification 

Detection limits 

Compound quantitation 

Tentatively Identified Compounds (TICS) 

The symbol (*) indicates that all quality control criteria were met for this parameter. Documentation 
of compliance for these indicated parameters is provided in the attached Appendix C (Regional 
Worksheets). 

Problems affecting data quality are discussed below; documentation supporting these findings is 
presented in Appendix D. Qualified analytical resuits are presented in Appendix A. 

,,. % 

SUMMARY 

Volatile Oraanic Comoound Analvsis 

The ten day holding tim, e from coliection until analysis was exceeded in the following four samples: 
i; .. FC-SB12-0405, .FT-WSTOI-0102, FT-WSTOI-0102DU, and FC-Si312-0608. Positive and nondetected 

results have been qualified as estimated ‘J”and “UJ”, respectively. 

Several initial and continuing calibration Percent Relative Standard Deviations (%RSDs) and Percent 
DZt’erences (%Ds) exceeded the upper quality control limits. furthermore, one initial calibration 

specific.ally for low level soil analyses contained a 10 “‘RSD for 2-hexanone which exceeded the 90% 

uppermost limit. Nondetected results in the affected samples have been qualified as unusable “R”. 
Positive and nondetected results in samples associated with noncompliant initial and continuing 
calibrations have been qualified as estimated “J” and “UJ”, respectively. -Z- 

The following analytes were detected as contaminants in laboratory method blanks: 

Contaminant Maximum Concentration Action Levc2 

Methylene chloride 22 ug/L 220 ug/L 
Acetone 40 ug/L 400 ug/L 
2-butanone 11 ug/L . 110 ug/L 
Toluene’ 1 ug/L IO ug/L 
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Affected sample: All aqueous samples. 

’ Contaminant detected in a field quality control blank. 

Contaminant Maximum Concentration Action Level 

Methylene chloride 
Acetone 
2-butanone 

16 ug/Kg 160 ug/Kg 

12 ug/Kg 120 ug/Kg 
I6 ug/Kg 160 ug/Kg 

Affected samples: A!! low level soils. 

Contaminant Maximum Concentration Action Level 

Methylene chloride 
Acetone 
2-butanone 

3100 ug/Kg 31,000 ug/Kg 
3500 ug/Kg 35,000 ug/Kg 
630 ug/Kg 6300 ug/Kg 

Affected samples: All medium level soils. 

Sample aliquot, percent moisture, and dilution factors were taken into consideration prior to the 
application of th e action level. Positive resutts within the speciiied action level have been qualified 
as nondetected “U”. It should be noted that field quality control blanks are qualified on the basis of 
laboratory blank contamination only. 

Stirrogate recoveries for 1,2-dichloroeihane-d 3 and/or toluene-d8 were outside QC limits in the 
following aqueous samples: FD-TWO9-1 -T6, FD-JWOB-2-RB, FT-STOI-0607R6, FT-WSTOl-0102Ri3, 
and FD-TW08-2-TB. Al! of the aforementioned samples were reanalyzed and the reanalytical resutts 
v:hich yielded acceptabl e surrogate recoveries were used for data validation. Of the two samples 

.\*:nich yielded noncompliant surrogates, the original analysis was used for validation (sample FT- 
ST01 -0607R6) for one and the reanalysis was used for validation in the other (sample fi-TWO8-2- 

-i; _. --7-T -2). Only positive resutts are affected by the high surrogate recoveries and the associated positive 
resutis have been qualified as estimated, “J”, 

AlI surrogates in sample FC-TWl7-2 were outside the quality control liinits. This sample was 
subsequently reanalyzed with similar resu!ts. However, the reanaiytical data was ana!yzed outside 
0: the--fourteen day aqueous holding time. Therefore, the original resu!ts were used for data 
validation and both positive and nondetected resuks were qualified as estimated “J” and ‘UJ”, 
respectively, as a result of high and low surrogate recoveries. 

The surrogate 4-bromofluorobenzene (6FB) yielded high recoveries in samples FT-I&TOl-0102 and 
FT-WSTOI -0102DU. Reanalysis of these samples contained similar high recoveries for BfB. 
Therefore, the original analyses were used for valid.ation. Positive resutts have been qualified as 

~ ss:ima.ted, “J”. 

i~vo aqueous samples were used for MS/MSD analysis. In each of two samples one analyte 
(:richloroethene in sample FC-7W17-2 and toluene in sample FT-TW24-2) was slightly above QC 
11rni:s. Sample FC-TW17-2 contained an RPD for one analyte (1,l dichloroethene) that was slightly 
above OC limits. No action was taken since the affected samples did not contain the aforementioned 
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compounds. Additionally, two medium soil samples were used for MS/MSD analysis. One medium 
sample {No. FT-WSTOI-0102) showed high recoveries of chlorobenzene. The other medium sample 
(No. FT-ST02-0304) displayed poor precision for three of the five analytes. No action was taken 
because recoveries outside of QC limits were all high and none of the analytes were detected above 
CRQLs in these samples. 

Field duplicate imprecision was noted in samples FT-WSTOI-0102 and FT-WSTO’I-0102DU for 
ethylbenzene. Results in the field duplicate pair differed by an order of magnitude. Therefore, the 
positiVe results for ethylbenzene have been qualtiied as estimated, “J”. No action was taken in the 
remaining field duplicate pairs since the results were either nondetected or they below the CRQL. 

ADDITIONAL COMMENTS 

Positive results reported at conbv -0ntrations below the CRQL have been qualified as es,timated 

No other problem areas affecting data quality were noted. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Four soil samples were analyzed outside the ten clay collection 

until analysis holding time. Sseral initial and continuing calibrations contained %RSDs and %Ds 
ou?side the QC limits. Laboratory method blanks contained methylene chloride, acetone, and 2- 
buianone. Several aqueous samples contained surrogate recoveries outside QC limits. tiigh matrix 
spike recoveries and RPD values were present in both aqueous and soil matrices. 

Other Factors Affecting Data Quaiity: Several contaminants were present in field quality control 
blanks. Field duplicate imprecision was noted in the medium level soil duplicate pair. Positive results 
rspo;red at concentrations below the CRQL were qualified as estimated. 

The data for these analyses were reviewed wtih reference to the EPA Functional Guidelines for 
;1 . ..O:ganic Data Validation (3/9Oj, as amended for LS 1 e within EPA fiegion II, and the NEESA guidelines 

“Sampling and Chemical Analysis Quality Assurance Requirements ior the Navy Installation 
Restoration Program” (20.2-0378, S/88). The text of this report has been formulated to address only 
those problem areas affecting data quality. 

“I etiest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA guidelines and the Quality Assurance Project Plan (QAPP).” 

Chemist/Data Vaiidator 
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Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments 

1, Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 

3. Appendix C - Regional Worksheets 

4. Appendix D - SUpport Documentation 

- ii ._ 
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Summary of Tentatively identified Compounds (TICS) 
Remaining After Data Qualification 

fraction 

Volatile 

Named TIC 

Unknown(s) * 
Unknown(s) C,H,, 
Unknown(s) C,,H,, 
Unknown C,,l-i,, 
Unknown hydrocarbon(s) 
Unknown C,H,, 
Benzene, (n)-propyl (CAS 103-65-l) 
Hexane 
Unknown cycloalkane C,,H,, 

. ;; 
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$$ Halliburton NUS 
\I?!! ‘CORPORATION 

TO: D;iVE :&AyA-fk k 
,_ . --4,. e DATE: OCTOBER 18, 1994 

FROM: WILLIAM J. BROTZ COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 

CT0 138, CALVERTON NWIRP, NEW YORK 

t-lALLIBURTON NUS PROJECT NO. 0206, SDG NO. SE30108 

4 
Samples: 3/‘Aqueous/ 

c-49-1 O-4-0 14 

ECM-Si302-3436-FE3 NP-ST24-0405 

INTRODUCTION 

., r. 

A vaiidarion was conducted on the inorganic data from the Target Analyte List (TAL) metals plus 

cyar?! ‘de analvsis oi one (1) water sample(specifically,.a field quality control blank designated with 

the suffix -FB). Additionally, two (2) water samples including one field duplicate pair (samples NP- 

ST24-0405 .and NP-ST24-0405-DU) were included for Toxicity Characteristic Leaching Procedure 

(TCL?) mefals anaiyses. The samples were coilecied by Halliburton NUS Corporarion on April 21 

6 22, 1994 and analyzed by RECTA Environmentai, Inc. 

Sa,-z::in aiiquots for mart-ix spike/matrix spike duplicate (MS/MSD) analysis are designated by the 
ii n I A - .i . p~e’.~ \.:/iih a frequency oi one per Twenty samples of a similar matrix. Sample aliquots for 

I I .. laS$,-aiory duplicat e analysis are designated by tihe field crew with a frequenc:y of one per ten 

sani3les of a similar matrix. MS/MSD and laboratory duplicate samples were not submirred with 

this SDG. Hence, the sample daTa were not evaluated for these parameters.. 

All analyses were performed using Contract Laboratory Program (CLP) Statement of Work (SOW) 

lLrbi0. 1 analytical and reporting prorocols. The data were evaluated using the following 
pa:a,q;e;ers: 

0 

T . 

l 

e 

. 

. 

0 

-. 
. 

Data Completeness 

Holding times 

inirial and Continuing Calibration Verification 

CRDL Srandard analysis results 
Laboratory method and field blanks 

ICP Interference Check Sample Results 

Laboratory Conrrol Samples 

Graphite Furnace Atomic Absorption results 

-G- 
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* 0 Detection Limits 
f 0 Sample quantitation 

The symbol (“) indicates that all quality control criteria were met for this parameter. 

SUMMARY 

Sodium was present in the aqueous preparation blank at a maximum concentration of 1599.9 

ug/L. This maximum contaminant level is < CRDL and < 2X IDL. Thus, no validation actions 

were necessary. 

Calcium, magnesium, potassium and sodium were deleted in the field blank which was not 

analyzed via TCLP methodology. ,No validation actions were required. 

The CRDL Standard analysis recoveries for cadmium, nickei and silver were > 120% but < 150%. 
No actions were necessary as all results for cadmium, nickel and silver were nondetects. 

Additionally the CRDL Standard analysis recovery for zinc was extremely high (> 150%). However 

the nondetect for’zinc in the affected sample was not impacted. Thus no validation actions were 

necessary. 

The Craphit e Furnace Atomic Abso’rption (GFAA) Post Digestion Spike (PDS) Percent Recover, 

( ?&R) for selenium (80%) in sample ECM-S602-3436- F64 was low. The nondetected result in the 
affe,-3 L:d sample was qualified as estimated, “UJ”. 

EXECUTIVE REVIEW 

-i; ._ 
Laboratory Performance: The data are acceptable for use as qualified. CRDL Standard analyses 

recoveries for several analytes were outside quality control limits. 

Otl1er Factors Affecting Data Ouaiity: GFAA PDS %R for selenium was low as noted in one 

sanip!e. Samples analyzed for TCLP analytes could not be fully evaluated for ICP interference 

affects as’analyses for aluminum, calcium, iron a,nd magnesium were not included. 

T\!o orh.3 r problems were noted. 
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The data for these analyses were reviewed with reference to the EPA “Functional Guidelines for 

Inorganic Data Validation” (3/90), as amended for use by EPA Region II, and the NEESA document, 

“Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation 

Restoration Program”. 

“I attest that the data referenced herein were validated according to the agreed upon validation 

criteria as specified in the NEESA Guidelines and the Quality Assurance Project Plan (QAPP).” 

q/H*& 
I%iiibur~‘6 NUS Corporation 

William J. Brotz 

Chemist/Data Validaror 

Joseph A. Samchuck 

Dana ?‘c?lldation Cluality Assurance Officer 

1 
I Appendix A - Ouaiified Analytical Results 
3 -. Appendix 6 - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets (includes Support Documentation) 

-- 
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Calverton NWIRP 

CT0 -i 38, SDG No. SBOl OS 

TAGLE 1 - Qualification Summary 

J’ - Estimate, UJ, the nonderect in the affected sample for selenium due to 

low GFAA PDS %R. 

-- 



_ r-_ &k Hallihrton NUS 
E? C 0 R PORATION INTE*WAL CORRESPOhVBNCE 

c49-104-017 

TO: DAVEBRAYACK DATE: OCTOBER 26, 1994 

F R 0 i,:l : RICKY C. DEPAUL 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS including CYANIDE 6 LEAD 
CT0 138, CALVERTON N’NIRP, NE’// YORK 
HALLIBURTON NUS PROJECT NO. 0206, SDG NO. SBCj504 

Samp!es: 

COPIES: DV FILE 

2iSoii (lead)/ 

FC-SBO10805 FCSBO10610 

17/Sail (TAL G cyanide)/ 

=T-SB080810 
k-sD060005 
NP-SD020005 
NP-SD050005 
FT-SBO51416 
FT-SB070204 

F-T-S3081 012 
NP-SD070005 
NP-SD020501 
FT-SB050406 
FT-SB06020d 
FT-SB071820 

FT-SB081012DU 
NP-SD070005DU 
NP-SD020501 DU 
FT-SBO50408DU 
FT-SBO61214 

3/Aqueous (TTAL S cyanide)/ 

‘T-Sa061214RB FT-SBOS1012R3 NP-SDOGRB 

A i,c7.!::?113il !.:as cons’ucled on the inorganic data from the Targel Analyle Lisl (TAL) meials plus cyanide analysis of 
- G -s~‘/~+::t~‘i, (17). soil samples and Three (3) associaled equipmeril rinsale blanks (designaled wiih the sufiix -RB). 

~dd:irsna;ly. I\*/0 (2) soil samples were included for lead analysis. Four field duplicate pairs (namely, samples FT- 

S30jiOi2/FT-S30S1012DU, NP-SDO70005/NP-SD07OOOSDU. NP-SD020501/NP-SD020501DU, and FT-SB0504061FT- 
S305~3’05~U). 

All analyses were performed using Contracl LaboraLory Program (CLP) Statement of Work (SOW) ILM02.1 analyiical 
and reooning prolocols. The dala were evalualed using the following parameters: 

Data Compleleness 
Iniliai and Conlinuing Calibralion Verificaiion 
CRDL Standard Analysis Resulls 
Laboratory Melhod and Field Blanks 
IZP lnlerfererice Check Sample Rcsulls 
Laboralory Duplicale Precision 
Field Dupiicale Precision 
Laboralorj Control Samples 
ICP Serial Dilirlion Analysis 
Graphilc Furnace Alornic ,-Ibsorplion Resulls 
Oeleclion Limits 
Sample Quanlilalion 

‘Y 
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The symbol (‘) indicates that all quality control criteria were met for this parameter. 

Documentation of compliance for these paramelers is provided in Appendix C (Regional Worksheets). Problems 
affecting data quality are discussed below, and the data spreadsheets presented in Appendix A (Oualified Analytical 
Results) summarize the validation qualifications. Documentation to support the findings offered in this report are 
provided in Appendix C. 

Overview 

The samples were collected by Halliburton NUS Corporalion on b/25/94 and d/26/94 and were analyzed by Recra 
Environmental, Inc. under Naval Energy and Environmental Support Activity (NEESA) Level D Quality AssuranceIQualily 
Control (@AJQC) criteria. All analyses were conducted in accordance with Ihe Confracl Laboratory Program (CLP) 
Siaiement of Work (SOW) 3/90 analytical and reporting prolocols. 

SUklIMARY 

Calibration VerificaLion 

A CRDL Standard analysis recovery for lead was extremely high (i.e., > 150%) as noted in nine associated Sample5 
(speciiicaily samples, FC-SBO10603, FC-SBO10610, NP-SD060005, NP-SD070005. NP-SD070005DU. NP-SD020005. 
N?-SD020501, NP-SD020501DU. and NP-SD050005). Similarly, the CRDL Standard analysis recovery for zinc was 
also very high (> 120% and > 150%). This noncompliance impacled all soil samples. Hence, posilive resulls for lead 
ii12 a:ioremeniioned samples and 2inc in all soil samples were qualified as unusable and rejecled. “R”. 

%EI:~3!lally, Ihe CRDL Standard analysis recovery for lead was marginally high (i.e., > 12044. bul < 150%). P.osilive 
resu!:s iof ihiS anaiyr e iI1 affecisd sam,ples were qualified as e5iimaled. “J”. Nondetects for lead were not impacled. 

- i; 

Finali;:, i:l? CRDL Standard analysis recoveries for cadmium, nickel, and silver exceeded the 120% upper qualily control 
ii;;;:: b;;[ ‘::?re < 150%. Ho~~ever, only non impacted nondetects were reported for lhese analyles in affected Samp!eS. 

.’ TiltiS. il,o vairdalion actions viere warran!ed. 

Cadmium and arsenic were presenl in the laboratory generated method blanks al maximum concenlralions of 5.7 ugk 
and 2.0 ug/L. respectively. The maximum contaminant level for cadmium only impacted associa!ed field quality conlroi 
blanks and only nondetects wer e reported for this analyle in these samples. Thus, no vatidalion actions were warranted 
for cadniium. Also, the maximum contaminant level for arsenic did not exceed the respective CRDC for this analyle. 
Thus. no validation actions were necessary for arsenic contamination. Funhermore. iron, and lead were present in an 
?qUiL!i;72IIi iinsate blank at maximum concentrations of 72.5 ug/L and 4.0 ug/L, respectively. Aa-aclion level of 5X the 
rilaxitm:lrn positive blank detection for lead was as:ablished for evaluation of blank contamination. Posilive results for 
lead i 5X this maximum field blank contaminani are Lo be qualified as unusable and rejecled. “R” as per Region 11 
validailon guidance. 

The soil hlairis Spike (MS) Pcrcenl Recoveries (%Rs) were below Ihe 75% lower qualily control linlil but > 30% for 
a:l!i:::o;l;’ and silver. Only nondetects were reported for these analytes in the affected samples and these results were 
qualliled as estimated. “UJ”. 
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Thz i\.lS recov;ry for lead as noted in the soil matrix was marginally high (i.e., 1 7 2535 bui < 150’/,). ~!OLV~V?~, fl0 ~LIIT~S: 

validation actions were warranted as all affected lead fesulis were previcusly qualified as unusabie and rejected dce i3 

field Sian!< conlamination and/or exirenlely high CRDL Standard analysis recovery. 

Tne ?erC?ni Difference (5’30) b?Lwes n sample and duplicate resuiis for lead and zinc exceeded 2X the fes:peciive Cs3DLs 
iOf tih?Sl 21lalyt’~ a~ noied i;l Lh e soil matrix; thus, Indicating laboraiory du;Jlicaie imprecision. However. no validaiioil 
aclior:s ‘.‘:eie necessary ioi lead as results for this ai;alyie in aiiecied samples -;/=I _ e previously qualified as rejecled ar:d 
t:a7iiS3biZ c:~e i0 field blai~k contamiriaiion and/or esiremely higil C,?DL Standard analysis recover;. However 
r:or,3etecis ior zinc were qualified as esiimated. “UJ”. No actions ?-/ere LleC?jS?fy for positif 1 e :zinc fSS::IiS 2s lll2S3 
restiiis ‘:/ere also rejected becaus e of very high CRDL Standard analysis recovery. 

j-112 2.%‘?.4\,> ,L . ..., . _ Dercerll Diiiererlce (?4,?ipD) belbveen samplz and duplica!, 1 results for aiumirlwn arid iron %ceeded 2,X 
7-1 C- I \-I- -‘-“!“;J co:l;roi limi[ for soils as noied in the field duplicaie .( . . . , , pair. consisiifl~ Of samples NP-SD07005/N?- 

AT--?---\, 
3 :, ‘-’ : _ I 2 - J Cnly pOji[iue resglis :t.‘e:? re301’io,j ior ihese ?.t7121~fisS ii1 c7/f-?Cfa : - _ ,,d sarnp!?~ ai13 ih?SZ resul;s :*:?i: quaiiii?d 
<:3 z.3. .::::.::i. “J”. __ _,.. 

7;; ., ---....,. - ; C’. ,o..2 ~~!ll’llX? AiOilljt .Absc:;>:~~!l (ZFr~..~.) ?o~l Digesiion Sroke (PDS) recoveries for arsenic arid ihalliuril ill 
j’.‘:‘:‘:-‘j ;\:,2. S902053 1 arid FT-SS06020.;. respec::veiy tv21’2 125s ltiiri Ilie SjJ’ da lower quaiily control limit. Norldetecls 
(2 ,- I::?52 .?,;3ly[es irl [he aifec;cd s~m!~l?s \*;t~‘e c;oalifled 2s esiimaied. “UJ”, Li:ie?s:lse. Ihe GFAA PDS recoverj ior 
r.“-“““.‘: !!! j~::lPl2 I\,g.SDO jO(jO j ~.tjaj < _ _,.,. S5?;. A c)osilive restlli \s/;is re?oi;cd for seierliunl iii the afiecled sample anil 
1,. ; - 
.1 s ;25.:: ‘:.‘ss qualiiisd as esiirila!ed, “J”, F~r;.?lly. the .?i~?lyiicc?l Spik e recovery for lead in sample FC-SSOlO310 
~ ‘,‘,- .31 ;, -’ ., .’ L II - - . . -\, i :i e 1 15% upper qi~ality conic’sI iii:?il. !-is:*:ever, the positive re suit for This analylc in the affected sample \-:a~ 
,-3, ‘: ’ .’ .T .. ., . . . _ _. ;: 3 !:::::s;?!li” aild r.e;ec (-c‘d t)CC~llS.’ oi VCP,’ * L h1gl1 Cr73L Staricla:d arlalysis recovery. Thus, 110 ftrrihcr validaiiorl 
r: -I: *.‘l; a,.,,.>) .> sa.;.t;‘r~~ll;,a-I . . . ,..-. _I _ -L. 

-‘,-!.“ -; T’,’ ; 

._ __,, ...- CCJl.l!.ifi\!TS 
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Funhermore. the only impacted samples for which antimony was analyzed via GFAA methodology included the thrf 
field qualily control blanks. Only nondetects were reported for antimony’ in thLs a e samples and according io Fiegioil 
validation protoco!, no validation actions are necessary ior results c 4X Ihe spiking levels (01. matris s?~~<? 

noncompliances. INO actions are necessary for r?SuliS < C,?DL in insiances of laborato:y duplicale noncompiianc2s. 
There/or3 .., tne sample data is unaffected arid no valida.t~o:: ac!ions were necessa;y. 

Oiificr~lty has been routinely encountered regarding ihe retrieval of sampI preparation/digestion information from ihe 

da:a package despite continued efforts to circumvent problerns stemming from omission of Ouality COnlrOl (@.C 
information from the deliverable, However, aqueous sample dais is noi considered to be adversely impacled as a rest; 
of insufficient sample presewation as sample boltle containers are conventionally presewed prior to use. The only 

aqueous samples included with this SDG were ihree associated equipm?ni rinsaie olanks. .ri1so cc?re may have bz?‘\. 

takn dlJrillg Sample receipt to ensure proper pH adjustment prior to analysis. Allhouoh ac!ual oresefva;io 
d~.:l;:i~eti~ialiot~ may not be available. All samples were analyzed within iht requisi(e holding time allowarlccs. 

La~0f~:of-y Performance: Extreme diifiCllliy was encounlered during ine CRDL Slandard analysis of lead and Zinc. 
,1-t: ;. : -! j : : 3 : .-* I , C3DL recovery noncornplirnce’s :sler e also noted for several other analytes. Calcium and arsei~ic :*ier? pfe~?i” 

13 :;I? IzSoratory me!hod blanks. Laboratory dupli,cate imprecision !vas noied for lead and zinc in the soil n>aifiX. Somz 
CY~~~!~O>S t..,re;a no!ad jar if-,= ,-’ d._..1 - a.. _ frequency requirements of some quality coni:oi pra!;leiers. Thl frequency of C.XDL 
Stnzzrii ai:zlyses marginally exe eeded the i!q/ice per eight hour frequency requirement. IC? intetilrence the& sample 
Z;:SiyjZj are to run twice per eight hour working shift. However, no validatioil aclions :*lere taken 2s sample dais qualii*l 
\-,r?:j ::;: i n:j.:.c:ed. There existed no higil conceniralions of interfering anaiy;- 3s in aiiecled sam?!es. This ifnquencg 
,.~C’::-;~~:!~,l; ~.:as exceeded for some IC? a:raly:ical batches. The la50r~i01~; is feqL!ired 10 i?rl?!y~e quali!y Co:ii:Ol 

pz;a:::2rzr5 a5 p2r rnetho3ology enigloycri ;iSCordiilg iO Region II validaiio;i pro;ocol. A:nlimoriy ivas analyzed via IC’ 
-.^i ( i,.- -\- ,, ~.~-?:F:s3ology. HoL*ievei, qtlali:y cc3:fol analys2s for IC? mslho~slcgy ofrly ~‘;a S Stlbllliii~~ b.:iih liliS SZ,Z7?!? S?t. 
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. 
“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in th 
NEESA Guidelines and the Quality Assurance.Project Plan (QAPP).” 

AL+,. c’. GLLLA 
Halliburion NUS Corporation 

Ricky C. DePaul 
Chemist/Data Validator 

,. “̂h / 

Joseph .A. Samchuck 
Dais Vairdation Quality Assurance Oiiicer 

-_ :; _, 
3 .. 

;t.ooendix A - Oualiiied Analytical Results 
-. .Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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CalveRon NWIRP 
CT0 136, SDG No. SBO504 

Qualification Summar/ 

RI. _ Reject “R”, positive results for lead and zinc in all- “%!ed samples as a resull of extremely 
high CRDL Siandard analysis recovery. 

Oualify as rejecled and unusable, “2” positive resulis for iron and lead wiihin Lhe aclion 
level as a result of iield blank conteminat~on. 

J’ - Accept data. bul qualify as eslimaied. “J” oosilive resuils for lead in aiixted sampi? 
because of hicjh CWL Standard anajysis recoveries (i.e., > 120%. bul < 150%). 

J2 _ ACCepi dais, but qualify as eslimaled. “UJ”, nondetects for anlimony and silver i: 
affected samples as a r?suli oi mairis spike recovery c 7j3/3 as no:ed in ih? soil n?airlx. 

J3 - Acceol data, but qualify as estimated, “UJ”. nondeiecls fOi zinc in affected samples as 
resiill Of Iabora:sr; duplicale imprecision as COi-?d ii? in? Soil maifix. 

J4 _ Acczpl dala, bui qualify as estimaled, “UJ”, noridetecis for arsenic and Ihallium aLI; 
estimate “J”, in2 posiiiv? f2sull for seleiliuin iI: aFfeci?d sample and/or SZin?l?S ai 
resl!li of GFA.4 ?DS recoveries i SS96. 

-- 
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TO: DAVE BRAYACK .” DATE: ; OCTOBER IO, 1994 

FROM : WILLIAM J. E’ROTZ COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TCLP METALS, 

TAL METALS PLUS CYANIDE 

CT0 138, CALVERTON NWIRP, NEW YORK 

HALLIGURTON NUS PROJECT NO. 0206, SDG NO. SE0610 

Samples: 7i4queousl 

NP-ST02-0405 NP-WST22--T’z> 

4iTALI NP-ST1 1-0304-RB NP-ST17-0506-R6 NP-ST17-0506-FB3 

NP-ST28-0405-RB 

9iSoill 

SiTAL-/ NP-ST1 1-03Og NP-ST15-0607 NP-ST17-0506 

NP-WST22-0002 + NP-WST22-0002-DU’ NP-ST23-0607 

NP-ST25-0304 NP-ST25-0304-DU NP-ST28-0405 

* Two samples were also analyzed for hexavalenr chromium1 
INTRODUCTION 

A validation was conducted on the inorganic data from the Target Analyte List (TAL) metals plus 

cyanide analysis of four (4) water samples and .Toxicity Characteristic Leaching Procedure (TCLP) 

analyses of three (3) water samples. Additionally, nine (9) soil samples were included for TAC 
metals plus cyanide analysis. Three field duplicates (NP-WST22-0002 & NP-WST22-0002-DU 
(analyzed for TCLP and aqueous TAL metals) and NP-ST25-0304 Cc NP-ST25-O304-DU) were 

included in this SDG. Four field quality control blanks were submitted with this data set. The 

sam;)les i’lere collected by Haiiiburron NUS Corporation on April 19, 20, & 21, 1994 and-analyzed 

by RECRA Environmental, Inc. 

_.___ All analyses were performed using Contract Laboratory Program (CLP) Statement of Work (SOW) 

lLM02.1 analytical and reporting protocols. The data were evaluated using the following 
[Ia.fanlr,~.7x: 
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Data Completeness 

Holding times 

Initial and Continuing Calibration Verification 

CRDL Standard analysis results 

Laboratory method and field blanks 

ICP Interference Check Sample Results 

’ Laboratory Duplicate Precision 

Field Duplicate precision 

Laboratory Control Samples 

ICP Serial Dilution analysis 

Graphite Furnace Atomic Absorption results 

Detection Limits 

Sample quantitation 

The symbol (“) indicates that all quality control criteria were met for this parameter. 

SUMMARY 

The CRDL Standard analysis recoveries for cadm’ium, chromium and silver were marginally high (> 

120% but < 150%). Positive results for these analytes were qualified as estimated, “J”. 

Nondetects were not compromised by high CRDL Standard analysis recovery. 

PosiiiL’e values (< CRDL) for antimony (40.1 ug/L), copper (32.7 ug/L) and zinc (41.2 ug/L) were 
(-je;ec;ed in the laboratory method and field blanks. Cadmium was also present in a laboratory 

method blank at a concentration below the CRDL. Thus no validation actions were necessary. 

.- i< The Soil Matrix Spike (MS) Percent Recoveries (%R’s) for antimony (36.1 %), arsenic (38.9%), 

barium (43.9%), beryllium (46.4%), cadmium (56.5%), chromium (35.2%), cobalt (52.8%), silver 

(22.6%) and vanadium (47.3%) were low. Positive results and nondetects in the soil matrix in the 

affected samples were qualified as estimated, “J” and “UJ”, respectively. 

The soil MS ~%R for lead (47.2%) analyzed by ICP and (-59.4%) analyzed by GFAA were low and 

extremely low, respectively. Positive results for lead in the soil matrix samples analyzed by ICP 
lvere qualified as estimated, “J”. Positive results in the soil matrix for samples analyzed by GFAA 

were rejected, “R”. 
= 

The soil MS %R’s for manganese (5.0%) and nickel, (-1 1 .7%) analyzed by ICP were very IOW. 

Positive results and nondetects in the soil matrix for samples analyzed by ICP for these analytes 
were rejected, “R”. 

The soil MS recovery for mercury was high ( > 125% but < 200%). Positive results for mercury 

in the affected soil samples were qualified as estimated, “J”. Nondetects for this analyte were not 

affected by high matrix spike recovery. 
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Field duplica: me imprecision was n’oted for antimony, arsenic and magnesium in the field du,plica:f 

.pair consisling of samples NP-ST25-0304 and NP-ST-0304-DU. The difference between sani?if 

and duplicate results exceed 2X .CRDL when sample and/or duplicate result was below 5X. CRDL 

Only positive results were reported for These analytes in the affected fi,eld duplicate pair and thes:: 

results were qualified as estimated, “J”. 

The Graphite Furnace Atomic Absorption (GFA’A) Post Digestion Spike (PDS) Percent Recovery 

(‘%R) for selenium (70%) in sample NP-ST17-0506, arsenic (70%) in sample NP-ST23-0607, ant 

thallium (SO%) in sample NP-ST25-0304 were low. Positive results for selenium and arsenic in rile 

affected samples were qualified as estimated, “J”. The nondetect for thallium in the affecred 

sample was qualified as estirnared, “UJ”. 

iha GFAA PDS %R for lead (1 65%) in san-,ple NP-ST1 7-0506-FB3 was high. However, the sample 

resuii ?vas a nondetect, thus no actions were necessary. 

Tiie iviSA correlation coefficient for lead was < 0.990 in sample NP-ST1 5-0607. The posiiive 
i3S?Jll ior iead was rejected, “R”. 

, ‘“, 
Co;,w and zinc were present in sampl, 0 NP-ST1 l-0304-Rij a: maximum contamin.ant levels of 32.7 

w$:L and 41 .2 ug/L, respectively. Action levels of 5X these field blank contaminant concentrations 

:‘:~-7 ,JSZC! to evaluate the sample cia:a for blank contaminaIion. Sample weight, moisrure content 

a;:;; ;ji/~‘i~on factors were considered prior to the applicaiion of the aciion levels. INO validation 

? .ci1on ~.y.:c?s necessary for copper as all posiliv, 9 results exceeded the action level. However, a 

;>35.:!‘.‘2 ;nsuli for zinc in san~l)l-? i\!P-STIS-0405 fell within lhe action level for this analy;sand \vas 
;i:;;, ,c;:rz:iiied as urlasea!Ile and rejecred, “R”, as per ReCJiOil II validation guidance. 

ii ..-. . . .;. : /_ ;)zrcaili solids i;i samples Ii, “3-\i?“ST23-0002 and NP-WST22-0002-DU was ,: 50%. Positive 

rssl!iis and nonderec:s for all analytes in the affecred samples were qualified as estimated, “J”. 

Ti:? iils:rclment Derecrion Limits for antimony (analyzed by ICP) were abobe the Contract Required 

D ~:~c;/orl Limit. However all samples analyzed for antimony by ICP were reported as nondetects 

(C 33.0 tigL) thus no actions were necessary. 
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EXECUTIVE REVIEW 

Laboratory Performance: The data are acceptable for use as qualified. CRDL Standard analyse 

recoveries for several analytes were outside quality control limits. Positive values for several 

analytes were found in the laboratory and field blanks. Field duplicate imprecision was noted for 

several anal’ytes. The IDL for antimony (analyzed by ICP) was above the CRDL. 

Other Factors Affecting Data Quality: The Soil MS %R for several analytes were outside contrc’ 

limits. GFAA PDS %R for several analytes were outside control limits. Percent solids for tw; 

samples were < 50%. 

No other problems were noted. 
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The data for these analyses were reviewed with reference to the EPA “Functional Guidelines for 

inorganic Data Validation” (7/88), as amended for use by EPA Region II, and the NEESA document, 

“Sampling and Chemical Analysis Quality Assurance Re.quirements for the INavy Installation 

Restoration Program”. 

“j attest that the data referenced herein were validated according to the agreed upon validation 

criteria as specified in the NEESA Guidelines and the Quality Assurance Project Plan (QAPP).” 

William J. Brotz 

Chemist/Data Validator 

,,$ji~itiilrion NUS Corporation 

/Jose;~h r?\. Samchuck 
rJ2-2 c. ._. ?:aiiciation Ouality Assurance Officer 

-- . i 

.L?ft;rchments: 

-I. Appendix A - Oualified Analytical Results 
3 L. Appe.ndix B - Results as Reported by th‘e Laboratory 
7 J. Appendix C - Regional Worksheets (includes Support Documentation) 
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Calverton NWIRP 

CT0 138, SDG No. SB0610 

TABLE 1 - Oualification Summary 

c-49-1 O-4-051 

Estimate, J, positive results for cadmium, chromium and silver due to 

CRDL Standard analysis recovery > 120% but < 150%. 

Estimate, J, positive results and UJ, nondetects for antimony, arsenic, 

barium, beryllium, cadmium, chromium, cobalt, lead (by ICP), silver and 

vanadium due to MS %R < 75% but > 30%. 

Estimate, J, positive results for mercury due to soil MS %R > 125% but 

< 200%.. 

Estimate, J, positive results for arsenic and selenium due to low GFAA 

PDS %R’s. 

Estimate, i J, the nondetect for thallium in the affected sample due ti 

GFAA PDS S&R < s5%j. 

EsiirllaI”, . and UJ, all results in samples NP-WST22-0002 and NIP- 

WST22-OOC)2-DU because percent solids were < 50%. 

Estimate, J, positive results for antimon\;, arsenic and magnesium in the 

field, duolrcate pair consisting of samples NP-ST25-0304 and NP-ST- 

0304.DU due to field duplicate imprecision. 

Reject, R, positive results for lead, manganese and nickel due 10 

estremeiv low MS %R. 

Reject, R, the positive result for lead in sample NP-ST1 5-0607 due to 

MSA correlation coefficient < 0.990. 
-- 

Reject, R, the positive result for zinc in sample NP-ST28-0405 within the 

action level due to field blank contaminaiion. 



‘-.‘- 
iNTERNA CORRESPONDENCE 

c-49-1 O-4-064 

TO: DAVE BRAYACKr DATE: OCTOBER 21, 1994 

FROM: WILLIAM J. 6gOTZ COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, PLUS CYANIDE, 

LEAD AND HEXAVALENT CHROMIUM 

CT0 138, CALVERTON NWIRP, NEW YORK 

t-lALLlBURTON NUS PROJECT NO. 0206, SDG NO. GWO-I 

Sar-riples: 21 /Aqueous/ 

1 S/Lead/ FC-G WO3-S FC-GW03-S-R6 FC-GWOG-S 

FD-GWOI-I FD-GWOl -S FD-GW02-I 

FD-GWOZ-S FD-GW02-RB FD-GW03-I 
a. 

,. . a,, 
FD-GW03-S FD-G WO4-I FD-GW04-S 

FD-GW04-S-DO-01 FD-G WO5-S FD-GWOG-S 

GIHexavalenr NP-GWOl NP-GW02 NP-GW03 

Chromium 

*_ ;; _. .. and TAL NP-GWO4 NP-GW02-DU-01 NP-GW02-RB 

INTRODUCTION 

A validation was conducted on the inorganic data from the Target Analyte List I(TAL) metals plus 

cyanide analysis and hexavalent chromium of six (6) water samples, fifteen (1!5) water samples 

tvere analyzed for lead. Two field duplicates (NP-GW02 SC NP-GW02-DU-01 and FD-GW04-S & FD- 

GW04-S-DO-011 were included in this SDG. Three field quality control blanks were submitted with 

this data set. The samples were collected by Halliburton NUS Corporation on August 24, 25 & 26 

1994 and analyzed by RECRA Environmental, Inc. 

A!I analyses were performed using Contract Laboratory Program (CLP) Statement of Work (SOW) 

lLMO2.1 analytical and reporting protocols. The data were evaluated using the following 
parameters: 

. -h Data Completeness 
* Hoiding times 
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Initial and Continuing Calibration Verification . 

CRDL Standard analysis results 

Laboratory method and field blanks 

ICP Interference Check Sample Results 

Matrix Spike Results 

Laboratory Duplicate Precision 

Field Duplicate precisi’on 
. 

Laboratory Control Samples 

ICP Serial Dilution analysis 

Graphite Furnace Atomic Absorption results 

Detection Limits 

Sample quantitation 

c-49-1 O-4-064 

The symbol (*) indicates that all quality control criteria were met for this parameter. 

SUMMARY 

The CRDL Standard analysis recoveries for cadmium by GFAA (200%), lead by GFAA (66.7%), 

hexachrome by AA (70.0%) and silver by ICP (74.8%, 77.5%) were outside control limits. Positive 

results and/or nondetects for hexavalent chromium and silver in affected samples were qualified 7 

estimated, “J” and “UJ”, respectively. Positive results for cadmium were qualified as unusable aI 

rejected “R”. No actions were necessary for affected lead results as these results were rejected 

due to very low MS.recovery. 

A positive value (> CRDL) for thallium by ICP (10.3 ug/L) was noted in the laboratory method 

blank. However, no validation actions were necessary as the positive result forthallium was greater 
-- i; than 10.3 ug/L. 

Additionally several analytes commonly detected in “hard” water were present in equipment rinsate 

blanks NP-GW02-RB at concentration levels which seem to indicate the possible usage of tap water 

for collection of this field quality control blank. It is therefore in the professional opinion of the data 

reviewer -that contamination present in this blank does not accurately represent actual 

environmental contamination present in the field. Hence, contaminants detected in this field quality 

control blank shall not be used to evaluate the associated sample data for blank contamination. 

Furthermore lead was present in sample FC-GW03-SRB at a maximum contaminant level of 2.0 ug/L 

which does not exceed the CRDL for this analyte. Thus no validation actions were necessary. 

The soil Matrix Spike (MS) Percent Recoveries (%R’s) for aluminum (by ICP, 129%), hexachrome 

(by AA, 34.2%), lead (by GFAA, 20%), silver (by ICP, 26.8%) and zinc (by ICP, 74.4%) were 

outside control limits. All associated data for lead and silver were qualified as unusable and rejected. 

“R”. Positive results and/or nondetects for hexachrome and zinc were‘qualified as estimated, ‘*~ 

and “UJ”, respectively. Also, positive results for aluminum were qualified as estimated, “J”. 
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The GFAA analysis of cadmium yielded extremely low (< 30%) MS recovery as noted in the 

aqueous matrix. Associated sample data for cadmium were qualified as unusable and rejected, “R”. 

Laboratory duplicate imprecision was noted for hexachrome (by AA), lead (by GFAA), lead (by IC?) 

and thallium (by ICP). Positive results and nondetects for hexachrome, lead and thallium were 

qualified as estimated, “J” and “UJ”, respectively. No actions were necessary for furnace analyses 
of lead, as these results were previously rejected. 

Field duplicate imprecision was noted for aluminum (by ICP), cadmium (by GFAA), hexachrome (by 

AA), lead (by GFAA), mercury and zinc (by ICP). Positive results and nondetects for aluminum, 

cadmium, hexachrome, mercury and zinc were qualified as estimated, “J” and “(JJ”, respectively. 

Cadmium and lead results were not qualified based on field duplicate imprecision because of a more 

serious noncompliance. 

The Graphite Furnace Atomic Absorption (GFAA) Post Digestion Spike (PDS) Percent Recovery (%R) 

for cadmium in sample NP-GWOl (70%), cadmium (120%) in sample NP-GW02-RB and lead 

(1 200/b) in sample FC-GW03-S-RB were high. However, cadmium and lead results in the affected 

sample were previously rejected because of a more serious noncompliance. 

i---. EXECUTIVE REVIEW 

Laboratory Performance: The dais are acceptable for use as qualified. CRDL Standard analyses 

recol./eries for several analytes wer e outside quality control limits. Laboratory and field duplicate 
in-ip:~ci sion was noted for several analytes. 

utside control limi Other Facrors Affecting Data Quality: The MS %R for several analytes were o 
- :; .. Gr.kL\ PDS %R for several analytes were outside control limits. 

ts. 

No other problems were noted. 



MEMO TO : DAVE BRAYACK C-49-l o-4-064 

DATE : OCTOBER 21, 1994 L PA,GE 4 

The data for these analyses were reviewed with reference to the EPA “Functional Guidelines fol 

inorganic Data Validation” (7/88), as amended for use by EPA Region II, and the NEESA document, 
“Sampling and Chemical Analysis Quality Assurance Requirements for the Navy lnstallatio 

Restoration Program”.. 

“I attest that the data referenced herein were validated according to the agreed upon validatio 

criteria as specified in the NEESA Guidelines and the Quality Assurance Project Plan (QAPP).” 

William J. Brotz 

Chemist/Data Validator 

&L&i?-&/ 
,,$lliburto&USCo~oration 

UJoseph A. Samchuck 

01. c,:a Validation (luality Assurance Officer 

Airachments: 

i. Appendix A - Qualified Analytical Results 
3 -. Appendix B - Results as Reported by the Laboratory 

3. Appendix,C - Regional Worksheets (includes Support Documentation) 
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c-49-1 O-4-064 

Calverton NWIRP 

CT0 138, SDG No. GWO1 

TA6LE ‘1. - Qualification Summary 

J’ 

J? 

J3 - 

J- _ 

Jj _ 

J” 

R’ - 

R’ - 

Estimate, J, positive results and UJ, nondetects for hexachrome and 

silver due to low CRDL Standard analysis recovery outside control limits. 

Estimate, J, positive results cadmium due to CRDL Standard analysis 

recovery outside control limits. 

Estimate, J, positive results and UJ, nonderects for zinc and hexachrome 

due to MS %R <75% but > 30%. 

Estimate, J, positive results for aluminum due to MS %R > 125% but 

< 150%. 

Estimate, J, positive results and UJ, nondetects for hexachrome, lead 

and thallium due to laboratory duplicate imprecision. 

Estimate, J, positive results and UJ, nondetects for aluminum, 

hexachrome, mercury and zinc due to field duplicate imprecision. 

Reject, R, positive results for silver and zinc to extremely low MS $68. 

Reject, R, positive results for cadmium due to extremely high CRDL 

Standard analysis recovery. 

Reject, R, associated data for cadmium due to estrernely low matrix 

spike recovery.. 
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DATE: NOVEMBER 3, 1994 

ANNE K. BAT,TISTA COPIES: DV FILE 

ORGANIC'DATA VALIDATION-VOA/BNA/PEST/ECB 
CTO 138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIR% 
CALVERTON, NEW YORK 
SDG NO. GWOl 

ND-GWO4 NP-GWOl ND-GW03 NP-GW02 
NP-GW02-DU-01 FD-GWOl-I FD-GWOl-S FD-GW03-I 
FD-GW03-S FD-GW02-S FD-GW02-I ‘FD-GWO4-S 
FD-GW04-I FD-GW04-S-DO-01 
FD-GWOS-S FD-GW06-S FC-Gk706-S FC-GW03-S 
FC-GW03-S-R3 NP-GW04-'I'S FD-GFIOl-TB XD-GW02-RB 
FD-GWOS-S-T3 

INTRCDUCTION- 

T':7 1 NWIRP Calverton site, SDG GW01 - ..- sample set for the CT0 138, 
consisrs of eighteen (19) aqueous environmental samples, two (2). 
Z-i?.SZL2 blanks (designated -RB), and three (3) trip blanks 
(4-s ignated -TB) . ~11 environmental samples and rinsate blanks 
'...' 2 -- 1 --... analyzed for volatile and semivolatile organic compounds. 
--i? blanks w2r2 analyzed for volatile compounds only. _^- Samples NP- 
S:YO::, NP-GiJOI, NP-GWO3, ND-GIJ02, NP-GW02-DU-01, and ND-GW02-RB were 

-- i< _. a:::a1;,'zed for oesticide/oolychlorinated biphenyl (pest/PCB) Organic 
compounds. Included with this samnle set are two field duplicate 
zairs (samples ND-GkI02, NP-GWO2-DU--01 and FD-GW04-S, FD-GW04-S-DO- 
^. 'L I ) 

The samples were toll,, e-ted by Halliburton NIX Corporation on August 
2 < L )I ; 25th, and 26th, 1994 and analyzed by Recra Environmental, 
I:?coroorated. 
Energy and 

All analyses were conducted in accordance with Naval 
Environmental Support Activity (NEESA) Level D Quality 

Assurance/Quality Control (QA/QC) criteria, using -Contract 
Laboratory Program (CL- ") StaternzIlt of Work (SOW) OLM01.8 analytical 
7. -76 I.. reporting protocols. 

';'l= data contained in this SDG were ._ .._ validated with regard to the 
following parameters: 

T . Data completeness 
f . Holding times 
T . GC/MS tuning and system performance 

. Initial/continuing calibrations 
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Field and laboratory method blank results 
Internal standards performance 
Surrogate spike recoveries 
Matrix spike/matrix spike duplicate results 
Field duplicate'precision 
Compound identification, 
Compound quantitation 
Detection limits 
Tentatively Identified Compounds (TICS) 

The symbol (*I indicates tha' 
for this parameter. 

L all quality control criteria were met 
Documentation of compliance for these indicated parameters is provided in 

(Regional Worksheets). 
the attached Appendix C 

Problems affecting data quality are discussed below; documentation 
supporting these findings is presented in Appendix D. 
.>nalytical 

Qualified 
results are presented 

contains 
in Appendix A. 

the results as reported by the 
Appendix B 

contains the regional worksheets. 
laboratory and Appendix C 

:jo 1 atile Orcanic Cornbound Analvsis 

.GL? initial calibration Percent Relative Standard Deviation (%!?SD) 
;cr acetone, 2-butanone, 4-methyl-2-pentanone, and 2-hexanone 
e:.:ceeded the 30% quality control limit. Only positive results are 
:: -ffected by these noncompliances. Positive --i; . . . . results reported for 
2 'It-~ye -w... that were qualified "U" as a result of blan'- A contamination 
:$.ere still considered positive results and were further qualified 
as estimated (J) in the affected samples. 

Continuing calibration Percent Differences (%Ds) for acetone and 2- 
butanone exceeded the 25% quality control limit. Positive and 
nondktected results reported for these compounds in the affected 
samples were qualified as estimated, (J) and (UJ), respectively. 

? ;+, 2 folloi;ing contaminants were detected in the low level 
laboratory me thod and field quality control blanks at the maximum 
concentrations indicated: 

Comoound 
...a . a..- i hylene chloride 
2 ""'io;Tp -. i - 

Maximum Action 
Concentration Level 

9 PL9/L 90 pg/L 
13 /g/L 130 /q/L 
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Blank Actions: 

. Value c Contract Required Quantitation Limit (CRQL); report 
CRQL followed by a U. 

. Value > CRQL,and c action level; report value followed by a U. 

. Value > CRQL'and > action level; report value unqualified. 

Dilution factors and aliquots used for analysis were taken into 
consideration during to the application of all action levels. 
Positive results reported for these compounds in the affected 

samples were qualified in the manner indicated by the blank action 
table. It should also be noted that field quality control blanks 
are not qualified based on field quality control blank 

contamination. 

Samples FD-GW04-S and FD-GW04-SDO:Ol were analyzed at a 10x 

dilution due to high concentrations of total xylenes and 

ethylbenzene exceeding the calibration range. However, the 
undiluted samoles were chosen for validation because of the lower 
reporting limits. The results from the diluted samples for total 
xylenes and ethylbenzene were used for validation. 

Xo other problems which aff ect data usability were noted. 

Semivolatile Orqanic Comcound Analvsis 

. continuing calibration %D for 2-nitrophenol, .-. 2,c-dinitroDheno1, 
CA - nitrophenol, 4-nitroaniline, pentachlorophenol, r,6-dinitro-2- 
::echvlvDhenol, 3-nitroaniline, and 3,3'-dichlorobenzidine esceeded 

- :: '-b'T3 L 1.b 2 5-g quality control limit. Positive and nondetected results 
are affected by this noncompliance. Positive and nondetected 
results reported for these compounds in the affected samples were 
qualified as estimated, "J" and "UJ" , respectively. 

Ths following contaminants were detected in the low level 

la'noratory ,method and field quality control blanks at the maximum . 
concentrations indicated: 

Ccmoound * 
Cl -n-butylphthalate 

31a!1!< Actions: 

Maximum Action -- 
Concentration Level 

.6/q/L WY/L 

. Value < Contract 'Required Quantitation Limit (CRQL); report 
CRQL followed by a'U. 

. Value > CRQL and c action level; report value followed by a U. 

. Value > CRQL and > action level; report value unqualified. 
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Dilution factors and aliquots used for analysis were taken into 
consideration during to the application of all action levels. 
Positive results reported for these compounds in the affected 
samples were qualified in the.manner indicated by the blank action 
table. It should.also be noted that field auality control blanks 
are not qualified based on .field quality control blank 
contamination. 

Samples FD-GWO4-S and FD-GWO6-S had low recoveries for ihe 
surrogate 2-flourophenol. No action was taken since only one 
surrogate L;as noncompliant. 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses of 
samples FD-GWOL?-S and NP-GW02 yielded high percent recoveries for 
several compounds. No actions were necessary however, because 
according to Region II data validation guidance, no actions are 
taken based on MS/IMSD noncompliances alone. 

r;7+= blank spike ^ :.- also yielded high nercent recoveries for several 
concounds. No action was 
validation protocol. 

taken -according to Region II data 

-'%a internal - :., standard perylene-dl2 was below the lower qualitv 
c 0 n ; I- 01 limit in a quality control sample. No action was taken 
since the sample was a matrix spike duplicate. 

Sam~l2 FD-GW06-S [<as analyzed at a 2X dilution as a result of the 
coilcentration of naphthalene exceeding the calibration range. The 
't-Y L.- diluted sample was chosen for validation because of the lower -_; ,, 
reporting limits. The result for naphthalene from the diluted 
sample however, was used in validation. 

IGO other problems which affect data usability were noted. 

Pesticide/?CB Oraanic Comcound Analvsis 

Samples NP-GT.702, NP-GW02-DU-01, 
recoveries for tetrachloro-m-xylen 

and NP-GW03 had low surrogate 

COlUrMS. 
e and decachlorobiphenyl in both 

Positive and nondetected results were qualified as 
estimated (J) and (UJ) respectively, in the affected samples. 

Tpl2 >!S/MSD analysis of sample ND-GW02 yielded a low percent 
'-2covsrv for Endrin. 
validation guidance. 

NO actions were taken due to Region II data 

TOU ;- out of the six samples analyzed for PEST/PCB organic com,pounds 
,hacj a Percent D ifference (%D) greater than 25%. In accordance with 
legion Ii data validation guidance, results greater than 25% but 
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validation guidance. 

Four out of the six samples analyzed for PEST/PCB organic compounds 
had a Percent Difference (%D) greater than 25%. In accordance with 
Region II data validation guidance, results greater than 25% but 
less than SO% were estimated (J).. Results between SO% and 90% were 
qualified presumptively present, (JN) . Results greater than 90%. 
for pesticides, were qualified as unusable (R). 

No problems affecting data usability were noted. 

ADDITIONAL COMMENTS 

Positive results reported at concentrations below the CRQL are 
qualified as estimated, "Jll. 

'The attached table presents a summary of tentatively identified 
compounds (TICS) that remain after data validation qualification. 

Xo other'oroblems were noted. 

Laboratory Performance Issues: Methylene chloride and .di-n- 
bluclyphthalate --- war= detected in the laboratory method blanks. 
sever al volatile comnounds had high %RSDs and %Ds for initial and 
continuing calibrations, respectively. Several semivolatile 
compounds had high %Ds for continuing calibrations. Several 

- II .' ?esticide/?CB results esceeded the 25%, SO%, and 90% difference. 
criteria between uositive results on columns 1 and 2. ^ 

Other Factors Affecting Data Quality: Acetone was detected in a 
field quality control blank. 

-- 
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The data for these analyses were reviewed with reference to the E?A 
Functional Guidelines for Organic Data Validation 
amended for use within E?A Region II, 

(l/92), as 
.and the'NEESA guidelines 

"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program" (20.2-0475, 6/88). 
text of this report 

The 
has been fprmulated to address only those 

problem areas affecting data quality. 

"I attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QA??).' 

AWL Jyifj&& ,// 3 -9y 
Ealliburton NUS Corporation 

h-lne I(, Battista 
-.-. Chemist/Data Validator 

joseph A. Samchuck 
Data Validation Quality Assurance Officer -. 

Attachments: 
= 

1. Appendix A - Qualified Analytical Results 
3 L Appendix B - 
s 

Results as Reported by the Laboratory 
Ap,pendi:; C - Regional Worksheets 

-": . Appendix D - Support Documentation 
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Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICS) 
Remaining After Data Qualification 

Named TIC 

Unknown(s) 
Unknown Hydrocarbon(s) 
Benzene, propyl- 
Ethane, 1,1,2-trichloro-1,2,2-trifluoro- 

Unknown(s) 
Naphthalene, l-methyl- 
'Unknown hydrocarbon(s) 
Prometon 
Dodecanamide, N,N-bis(2-hydroxyethyl)- 
Unknown dimethylphenol C8HlO 
Unknown dimethylnaphthalene 
Unknown cyclohexane 
Benzenebutanoic acid, 2,5-dimethyl- 
2-Cyclohexen-l-01 
Ethanol, 2-butoxy- 
Unknown acid ester 

. 
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TO: 

FROM: 

. ,.,. ‘..... . .._‘.._ 

~AVIL~.BI%AYACK ‘. 

TRACY ROBERTS 

DATE: OCTOBER 31, 1994 

COPIES: DATA VALIDATION FILE 

. 

SUBJECT: ORGANIC DATA VALIDATION 
TCL VOLATILES 
CT0 738, NWIRP CALVERTON, NEW YORK 
SDG GW04 

SAMPLES: 20/AOUEOUS/ 

FC-GWOI -I FC-GW04-S Ff--GW03-S-DUO1 
FC-GWOI -S FC-GW05-I Ff-GW03-S-FIB 
FC-GW02-I FC-GW05-S. FT-GW05-I 
FC-GW02-S FC-GWOS-S-TB Fi--GW05-S 
FC-GW02-S-DUO1 FT-GWOI-I Ff--GWOG-I 
FC-GW02-S-TB FT-GWOJ’-S Fl--GWOG-S 
FC-GW04-I Fi--GW03-S 

A validation was performed on the analytical data from the Target Compound List (TCL) 
vola:ile organic compound analysis of twenty (20) aqueous samples, analyzed by RECRA 
Laboratories, Inc. under SDG GW04. These samples were collected by Halliburton NUS 
Corporation on August 29 and 30, 1994. 

included with this sample set were two field duplicate pairs (samples FC-GW02-S/FC- 
GW02-S-DUO1 and FT-.GWO3-S/FT-GWO3-S-DUOI), one quality control rinsate blank 
(sample FT-GW03-S-RB), and two trip blanks (sample FC-GW02-S-TB and FC-GW05-S- 
TB). 

All analyses were conducted in accordance with Naval Energy and Environmezal Support 
Activity (NEESA) Level D Quality Assurance/Quality Control (CA/CC) criteria, using 
Contract Laboratory Program (CLP) Statement of Work (SOW) OLM01.8 analytical and 
reponing protocols. 

The data contained in this SDG were validated with regard to the following parameters: 

* . Data Completeness 
* . Holding Times 
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c-49-1 O-4-130 

GC/MS tuning and’ system performance 
Initial/continuing calibrati,ons 
Field and laboratory method blank results 
Internal standards performance 
Surrogate spike recoveries 1 
Matrix spike/matrix spike duplicate results 
Field duplicate precision 
Compound identification 
Compound quantitation 
Detection Limits 
Tentatively Identified Compounds (TICS) 

(*) indicates that all quality control criteria were met for this parameter. 
Documentation of compliance for these indicated parameters is provided in Appendix C 
(Regional Worksheets). 

, %. 
Problems affecting data usability are discussed below; documentation supporting these 
findings was presented in Appendix D. Qualified Analytical results were presented in 
Appendix A. 

Volatile Oraanic Comoound Analvsis 

-: ,. Tfie initial calibration Relative Percent Differences (%RPDs) reported for Acetone, 2- 
Buianone, 4Methyl-2-Pentanone and 2-Hexanone exceeded the 30% quality control.limit. 
The initial calibration noncompliances affected aqueous samples analyzed on September 
1 and 2, 1994. Positive results were qualified as estimated, “J”. 

Several-compounds in the continuing calibrations failed to meet the 25% Difference (%D) 
quality control criterion. Positive and nondetected results in the affected. samples have 
been qualified as estimated, “J” and “UJ”, respectively. 

The following contaminants were detected in the laboratory method and field quality 
control blanks at the maximum concentrations indicated: 

Comoound 
Maximum Action 
Concentration Level 

acetone * 
methylene chloride * 
2-butanone 

22 ug/l 220 LJg/l 
21 ug/l 210 ug/l 
5 ug/l 50 ug/l 
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* This compound maximum concentration was detected in an aqueous field 
quality control blank. 

Blank Actions: 

l Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
0 Value > CRQL and < action level; report value followed by a U. 
l Value > ‘CRQL and > action level; report value unqualified. 

Dilution factors used for analysis were taken into consideration during the application of 
all validation action levels. Several associated positive sample results for acetone and 
methylene chloride were qualified undetected? “U”. 

It should also be noted that field quality control blanks were not qualified based on field 
quality control blank contamination. 

ADDITIONAL COMMENTS 

Two TICS were reported in the laboratory method blanks. Environmental sample TICS 
also reported in the associated blanks are not indicative of environmental contamination 
and were not included in the Appendix A TIC summary. 

?osi:ive results reported at concentrations below the CROL were qualified as estimated, 
“J”: 

The field dupiica;e relative percent differences (RPDs) were calculated, however, no action 
Lvas taken as action was not specified in the Region II checklist. All duplicate pair positive 
results were less than CRQL. 

The field duplicate pair FC-GW02-S/FCGW-S-DUO1 was analyzed at a lOO-fold dilution 
as a result of a high concentration of 1 ,I ,I-Trichloroethane. Therefore, increased 
detection limits are reported in the field duplicate pair. 

Sample FC-GWOI-I-RB was analyzed by the laboratory, however, the ChainGf Custody 
(COC) stated that this sample was to be held and not analyzed. Therefore, results for this 
samole are no: included within this report. 

No other problems were noted. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Initial calibration for acetone, 2-butanone, 2-hexanone 
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and 4-methyl-2pentanone exceeded 30 %RSD. Several compounds in the continuing 
calibration exceeded the 25% quality control limit., Methylene chloride, and 2-Butanone 
were detected in the laboratory mefhod blanks. 

Other factors Affecting Data Quality: Acetone and Methylene chloride were detected 
in the field quality control blanks. 

The data for these analyses were reviewed with reference to the EPA Punctional 
Guidelines for Organic Data Validations, as amended for use within EPA Region II (l/92), 
and the NEESA guidelines “Sampling and Chemical Analysis Quality Assurance 
Requirements for The Navy Installation Restoration Program” (20.2-047B, 6/88). The text 
of this report has been formulated to address only those problem areas affec:ting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (OAPP).” 

T;ac\,r Roberts - i; ., .. 
Che&t/Data Validator 

. 

Joseph A. Samchuck 
Oualiiy Control Officer 

Attachments: 

I. Appendix A - 
3 L. Appendix B - 
3. Appendix C - 
;I -?. Appendix D - 

Qualified Analytical Results 
Results as Reported by the Laboratory 
Regional Worksheets 
Support DocumenIation ’ 
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Summary of Tentatively Identified Compounds (TICS) 
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I[NTERNAL CORRESPONJIE~CE 

c-49-10-4-144 

TO: DAVE 3RAYACK DATE: OCTO3ER 18, 1994 

FROM: DWAYNE S. MOCK cc: DV FILE 

SUBJECT: ORGANIC DATA'VALIDATION - VOLATILES, SEMIVOLATILES, 
PESTICIDES/PC3S 
CT0 # 138, CALVERTON MIRE' 
CASE NO. 5015, SDG NO. NpS301 

SAMPLES: 14/Soil/NP-SBOl-1416, NP-SB03-1618, NP-SB03-1618-DU2 
NP-SB04-1416, NP-SBOl-0810, NP-SBOl-0810-DUl, 
NP-SBOl-1820, NP-SB02-0810, NP-SB02-1820, 
NP-SB03-1820, NP-SB05-1012, NP-SB05-1416, 
NP-SB05-0810, NP-SB04-1214 

4/Aqueous/NP-SBOl-0810-TB, NP-SBOS-1416-FBl, 
NP-SB05-1416-FB2, NP-SB05-1416-RB 

introduction 

The sample set for the +CTO$ 138 Calverton NWIRP site, Case No. 
5015, SDG NPSBOl consists of fourteen (14) soil environmental 
samples, one (1) trip blank (designated -TB), two (2) field blanks 
(designated -FB), and one (1) rinsate blank (designated RB-). Four 

Of these samples, were analyzed for volatile and semivolatile 
organic compounds. The trip blanks were analyzed only for volatile 
organic compounds. The remaining soil samples were analyzed for 
?esticide/PCB compounds. Two field duplicate pairs (samples NP- 
'S303-1618 and NP-SB03-1618-DU2 and NP-SBOl-0810 and NP-SBOl- 
081ODUl) were included in this sample group. - i; ., .. 

The samples were collected by Halliburton NUS Corporation from 
0</12/94 and analyzed by RECRA Environmental under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/ 
Quality Control (QA/QC) criteria. All analyses were conducted 
using Contract Laboratorv Program (CLP) Statement of Work (SOW) 
3/90 analytical and repoqting protocols. 

.A11 analyses were conducted using the Contract Laboratory (CL?) 
Statement of Work (SOW) OLM01.8 analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the 
following parameters: 

. Holding Times 
* . . GC/MS Tuning and system performance 

. Initial/continuing calibrations 
l Field and laboratory method blank results 
. Internal standards performance 
l Surrogate spike recoveries 
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Matrix spike/matrix spike duplicate results 
Field duplicate precision 
Compound identification 
Compound quantitatipn _ 
Detection limits 
Tentatively identifiedcompounds 
Data completeness 

The symbol (*) indicates that all quality control criteria were met 
for this parameter. Documentation .of compliance for these 
indicated paramters is provided in the attached Appendix C 
(Regional Worksheets). 

Problems affecting data quality are discussed below; documentation 
supporting these findings is presented in Appendix D.. Qualified 
analytical results are presented in Appendix A. 

Summary 

Volatile Orsanic ComDounds 

,_ _.. An initial calibration for Acetone exceeded the 30% RSD Quality 
Control limit. Positive results were 

A continuing calibration for Acetone 
limit. Positive and nondetected 
estimated, "J" and "UJ", respectively 

qualified as estimated, llJ1lI 

exceeded the 25% dif!ference 
results were qualified as 

._ The following contaminants were detected in laboratory and/or field . . quality control blanks: 

Compound Masimum Concentration ActionLevel 
Methylene Chloride 
piethylene Chloride 
Acetone 
2-butanone 
Toluene' 

3 P9/L 
2 w/w 
6 w/Kg 
3 P9/L 
1 w/L 

Samples Affected: All Soil Samples 

1 Result present in a field quality control blank. 

Slank Actions 

30 w/L 
20 P9/JN 
60 fig/W 
30 w/L 
10 w/L 

-- 

,- 

* Value < Contract Required Quantitation Limit (CRQL) ; 
report CRQL followed by a U. 

l Value > CRQL and c action -level, report value followed by 
a U. 
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Value > CRQL and > action 
unqualified. 

c-4.9-10-4-144 MEMO TO: 
DATE: 

. level; report value 

The aliquot used for analysis, percent solids, and.dilution factors 
were considered during the application of the action level. Field 
quality control blanks are n.ot qualified as a result of 
contamination present in other field QC blanks. 

Matrix spike/Matrix Spike Duplicate recoveries for Toluene exceeded 
the upper QC limit in the sample NP-SBOl-1416. No action is taken 
according to Region II guidance protocol. 

The Internal Standard Chlorobenzene-d5 was below QC limits in two 
quality control samples. No action was taken as a result of this 
noncompliance since environmental samples were not affected. 

Semivolatile Crqanic Comoounds 

Some continuing calibration %Ds for hexachloroethane, 4- 
nitroaniline, pyrene, 2,2 '-oxybis(l-chloropropane), 
hexachlorobutudiene, 2-nitroaniline, and Di-n-octylphthalate 
exceeded the 25% QC limit. Positive and nondetected results in the 
affected samples were qualified as estimated, "J" and "UJ" , 
respectively. 

The following contaminants were detected in the laboratory and/or 
field quality control blanks: 

ConDound Naximum Concentration Action Level 
.* _. ._ bis(2-ethylhexyl)phthalate 53 Pug/W 530 w/w 

Di-n-butylphthalate' O-6 w/L 6.0 w/L 

Affected Samples: All Soil Samples 

I Result present in a field quality control blank. 
I 

Blank Actions 

l Value < Contract Required Quantitation Limit" (CRQL); 
report CRQL followed by a U. 

. Value > CP@L and < action level, report value followed by 
a U. 

l Value > CRQL and > action level;' report value 
unqualified. 

The aliquot used for analysis, percent solids, and dilution factors 
were considered during the application of the action level. Field 
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The data for .these analyses were reviewed with reference to the 
"National Functional Guidelines for Organic Data Validation" 
(3/90) I as amended for use within USEPA Region II,, and the NEESA 
document entitled "Sampling and Chemical Analysis Quality Assurance 
requirements for the Navy Installation Restoration Program" (NEESA 
20.2-047B; 6/88). ,- 

The text of this report has been formulated to address onl:y those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
Guidelines and the Quality Assurance Project Plan (QAPP)." 

&&gZg,FZ . _ -., %XliEjurton r;iUS Corpo ation P / 
/ Dwayne S. Mock 

Chemist, Data Reviewer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Checklist 
4. Appendix D - Support Documentation 
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quality control blanks are not qualified as a result of 
contamination present in other field QC blanks. 

The internal standards chrysene-dl2 and perylene-dl2 were low in 
sample NP-SBOl-1416. Positive and nondetected results associated 
with the noncompliant ,internal standards were qualified as 
estimated, "J" and "UJ", respectively. 

Semivolatile soil Matrix Spike/Matrix Spike Duplicate (MS/MSD) %Rs 
for 2,4-dinitrotoluene exceeded the quality control limit. No 
qualifications were necessary since no positive results were 
reported for this compound in the environmental samples. 

Pesticide/PCB Oroanic ComDounds 

Pesticide/PCB surrogate Percent Recovery (%Rs) for tetrachloro-m- 
xylene (TCX) and/or decachlorobiphenyl (DCB) were outside quality 
control criteria in several samples. Positive results and 
nondetects reported in these samples are qualified as estimated, 
"J" and "UJ", respectively. 

Pesticide %Ds between quantitation and confirmation columns 
exceeded the 25% validation quality control limit for some 
compounds in several samples. Positive results for compounds in 
the interval 25% < X > 50% have been qualified as estimated, "J". 
Positive results in 
as estimated, "JN", 
have been rejected. 

-i; .. Additional Comments 

the interval 50% < X > 90% have been qualified 
presumptively present. Positive results > 90% 

Positive results for some compounds in several samples are 
qualified as estimated, IIJ" I since they are reported at 
concentrations below the CRQL. 

Executive Summary 

Laboratory Performance: Acetone, methylene chloride, 2-butanone, 
and bi!s(2-ethylhexyl)phthalate were found as contaminants in the 
laboratory method blanks. Initial calibration %RSDs and continuing 
calibration %Ds exceeded quality control criteria. Several 
?esticides/PCB surrogate recoveries .were outside QC limits. 

Other Factors Affecting Data'Quality: Several pesticides and one 
PCB compound %Ds between column results exceeded 25%. Several 
compounds were reported by the laboratory at concentrations less 
than the CRQL. Internal standard areas in one semivolatile sample 
*dere below QC limits. 
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TO: 

FROM: 

SUBJECT: 

Samples: 

S/Lead/ 

.,, 7iTALI 

II\,;-i-RCDUCTION 

DAVE BRAYACK’ DATE: OCTOBER 19, 1994 
. 

WILLIAM J. BROTZ COPIES: DV FILE 
. 

INORGANIC DATA VALIDATION - TAL METALS, PLUS CYANIDE 61 LEAD 

CT0 138, CALVERTON NWIRP, NEW YORK 

HALLlBURTON NUS PROJECT NO. 0206, SDG NO. SB0204 

1 G/Soil/ 

FC-SB02-0406 FC-SB02-08 -I 0 

FC-SBO3-0406 FC-SB04-0204 

FC-SB04-0406DU FC-SBO50204 

NP-SDOl-000.5 NP-SD01 -0.501 

NP-SD03-0.501 NP-SD04-000.5 

NP-SDOS-000.5 

FC-SB03-0204 

FC-SBO4-0406 

FC-SBO5-0406 

NP-SD03-000.5 

NP-SD04-0.501 

- : .. A validation was conducted on the inorganic data from the Target Analyte List (?-AL) metals plus 

cyanide analysis of seven (7) soil samples. Additionally, nine (9) soil samples including one field 
duplicate pair (samples FC-SBO4-0406 and FC-SB04-0406DU) were included for lead analysis. No 

field quality control blanks were submitted with this data set. The samples were collected by 
Halliburron NUS Corporation on April 26 & 27, 1994 and analyzed by RECRA Environmental, Inc. 

MS/MSD samples were only submitted for lead with this SDG. Hence, rh.e remaining sample data 

could not be fully evaluated for this parameter. 
‘- 

All analyses were performed using Contract Laboratory Program (CLP) Statement of Work (SOW) 
ILM02.1 analytical and reporting protocols. The data were evaluated using the following 
parameters: 

* l Data Completeness 
f 0 Holding times 

,. -.. 
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* 

* 

+ 

Initial and Continuing Calibration Verification 

CRDL Standard analysis results 

Laboratory method blanks 

ICP interference Check Sample Results 

Laboratory Duplicate Precision 

Field Duplicate precision 

’ Laboratory Control Samples 

ICP Serial Dilution analysis 

Graphite Furnace Atomic Absorption results 

Detection Limits 

Sample quantitation 

The symbol (*) indicates that all quality control criteria were met for this parameter. 

SUMMARY 

The CRDL Standard analysis recoveries for lead and zinc were extremely high ( > 150%). Positive 

results for these analytes in the affected samples were qualified as unusable and rejected, “R”. No 

nondetects were reported for zinc. 

,Addirianally low CRDL Standard analysis recovery was noted for lead. Positive results (no, 

previously impacted) and nondetects for lead were qualified as estimated, “J” and “UJ”, 
respectively. 

Finally, marginally high CRDL Standard analysis recoveries (> 120% but < 150%) were noted for 

cadmium; nickel, selenium, silver and zinc. Positive results for cadmium, nickel, selenium and silver 
- 2; 

.‘in th’e affected samples were qualified as estimated, “J”. Nondetects for these analytes were not 

impacted by high CRDL Standard recoveries. No actions were necessary for positive zinc results 

as these results were previously rejected due to extremely high matrix spike recovery. 

Cadmium was present in a laboratory method blank at a concentration marginally above the 

Insrrument‘Detection Limit (IDL). .Thus no validation actions were necessary. No remaining 

contamination was present in the laboratory method blanks. 

Problems were noted during the ICP Serial Dilution analysis of aluminum as?oted for the soil 
matris. Positive results for this analytc > 10X IDL were qualified as estimated, “J”. 

The Graphite Furnace Atomic Absorption (GFAA) Post Digestion Spike (PDS) Percent Recovery 
(%R) for lead (1 25%) and selenium (140%) in sample NP-SD08-000.5, selenium (120.0%) in 

sample NP-SD03-000.5 and selenium in sample NP-SD03-0.501 were high. The positive result 
in the affected sample for lead was qualified as estimated, “J”. No actions were necessary for high 

selenium PDS recoveries in the affected samples as only nonimpacted nondetects were reported. 
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The MSA correlation coefficient for lead was <-O-990 in sample FC-SB05-0204. However, no 

further validation action was necessary as the positive result for lead in the affected sample was 

previously rejected due to extremely high CRDL Standard Recovery. 

The percent solids in samples NP-SDOl-000.5 and NP-SD08-000.5 were < 50% but > 10%. 

Positive results and nondetects for all analytes in the affected samples were qualified as estimated, 
“J” and “UJ”, respectively. 

. 

A laboratory duplicate was not analyzed for this SDG (except for lead). Positive results > CRDL 

for all analytes (except lead) in the affected samples were qualified as estimated, “J”. 

The laboratory failed to analyze a matrix spike to adequately represent the soil matrix. Positive 

results < 4X the SOW spiking levels were qualified as estimated, “‘J”. 

The positive result for lead in sample NP-SDOI-0005 was qualified as estimated, “J”, because the 

laboratory failed to perform ICP quality control analyses. 

ADDITIONAL COMMENTS 

.,I ,%a*. The laboratory was contacted several times for information regarding ihe CRDL standard solutions 

and the missing standard preparation logs. Although the laboratory was given a,mple time to 

respond, no further information was furnished-. Consequently, proper evaluation of the lead and 

zinc results was not possible. 

EXE,C ‘UTIVE REVIEW 
. 

Laboratory Performance: The data are acceptable for use as qualified. CRDL Standard analysis 

recoveries for several analytes were outside quality control limits. The ICP Serial Dilution %D for 
aluminum was outside control limits. The laboratory failed to analyze either laboratory duplicate 
or matrix spike analyses for the soil matrix 

-_ 

Other Factors Affecting Data Quality: GFAA PDS %R’s for lead and selenium were outside control 

limits. Percent solids for two samples were < 50%, but > 10%. The MSA correlation coefficient 

for lead in one sample was < 0.990. 
= 

No orher problems were noted. 
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The data for these analyses were reviewed with reference to the EPA “Functional Guidelines for 

inorganic Data Validation” (7/85), as amended for use by EPA Region II, and the NEESA document, 

“Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation 
Restoration Program”. 

. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA Guidelines and the Quality Assurance Project Plan (QAPP).” 

William J. Brotz 
1 

Chemisr/Data Validator 

.’ jfT- tisc::“i A. Samci7uck 

3 2 i ?! \' a!idation Quality Assurance Officer 

Attachments: 

7 

3 -. 

3. 

Appendis A - Oualified Analytical Results 

Appendix 6 - Results as Reported by the La,boratory 

Appendix C - Regional Worksheers (includes Support Documentation) 
-- 
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J’ - 

J? _ 

J’ - 

J’ _ 

Jj _ 

J5 _ 

J7 - 

J” _ 

R’ - 

Calverron NWIRP 

CT0 138, SDG No. SBO204 

TAGLE 1 - Qualification Summary 

c-49-10-4-1 55 

Estimate, J, positive results for cadmium, nickel, selenium and silver due 

to high CRDL Standard analysis recovery. 

Estimate, J, positive results > 10X IDL for aluminum clue to ICP Serial 

Dilution %D problems. 

Estimate, J, positive result for lead in affected sample due to high GFAA 
PDS %R. 

Estimate, J, positive results and , UJ, nondetects in affected samples 

due to % solids < 50%. 

Estimate, J, positive results > CRDL because a .laboratory duplicate was 

not analyzed to adequately represent the soil matris. 

Estimate, J, positiv e results and UJ, nondetcts for lead due to low CRDL 

Standard analysis recovery. 

Estimate, J, positive results < 4X SOW spiking levels due to lack of T;?L 

metal MS QC data. 

Estimate, J, the positive result for lead in the affected sample because 

of lack of QC data to substantiate ICP methodology for lead analysis in 

this sample. 

Reject, R, positive results for lead and zinc due to extrernely high CRDL 

Standard analysis recovery. 

p)’ . Reject, R, positive result for lead in sample FC-S605:0204 due to MSA 

(rl < 0.990. 



TO: 

C-49-104166 

DATE: OCTOEIER 19,1994 

FROM: WlLLiAM J. EIROTZ COPIES: DV FILE 
* 

SUBJECT: ORGANIC DATA VALIDATION 
VOLATILE/SEMlVOLATiLEfPEST/PCB 
CT0 138, CALVERTON NWIRP, CALVERTON, NEW YORK 
+tALLl3lJRTON NUS PROJECT NO. 0206, SDG NO. DROI 

Sample: 1 /Soil/ FT-DROl 

INTRODUCTION 

A validation was performed on the analytical data from the Target Compound List (TCL) volatile 
organic compound analysis of one (‘I) soil sample; TCL semivolatile organic compound analysis of 
one (1) soil sampl,, 3’ and the TCL pesticide/PCB organic compound analysis of one (1) soil sample 
analyzed by RECRA Environmental under SDG No. DROl. This sample was collected by 
Halliburton NUS Corporation on August 31, 1994. 

No field quality control blanks were included in this SDG. 

All analyses were conducted in accordance with Naval Energy and Environmental Support Activity 
(NEESA) Level D Quality Assurance/Quality Control (Q/XX) criteria, using Contract Laboratory 

.i; __ Prog ‘“I (CLP) Staiement of Work (SOW) OLM01.8 analytical and reporting protocols. c.I I 

The data contained in this SDG were validated with regard to the following parameters: 

Holding times 
GC/MS tuning and system performance 
Initial/continuing calibrations 
field and laboratory method blank results 
Internal standards performance 
Surrogate spike recoveries 
Laboratory Control Sample Results 
Compound identification , 
Compound quant itation 
Detection limits 
Tentatively Identified Compounds (TICS) 
Data Completeness 
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The symbol (‘I) indicated that all quality control criteria were met for this parameter. Documeniaticn 
of compliance for these indicated parameters is provided in the attached Appendix C (Regional 
horksheets). 

Problems affecting data quality are discussed below; documentation supporting these findings is 
presented in Appendix D. Qualified Analytical results are presented in Appendix A; results as 
reported by the Laboratory are presented in Appendix B. 

Summary 

Volatile Orqanic Comoound Analvsis 

The low level soil Initial Calibration confained Percent Relative Standard Deviation (%RSD) 
for methylene chloride and acetone greater than 30%. Positive results for methylene chloride 
have been qualified as estimated, “J”. 

Continuing Calibration Percent Differences (%Ds) for methylene chloride (47.7%) and 
1 ,1,2,2-tetrachloroethane (25.1%) exceeded the 25% quality control limit. The positive result 
reported for methylene chloride in the associated. sample has been qualified as estimated, 
“J”. The nondetected result reported for l,i,2,2-tetrachloroethane in the associated sample 
has been qualified as estimated, “UJ”. 

The Internal Standard (IS) periormance criteria for Chlorobenzene-d5 associated with sample 
FT-DROI was outside control limits. The sample was subsequently re-analyzed however, ihl 
re-analysis yielded similar results for chlorobenzene-d5. Therefore the nondetected results 
quantitated relative to chlorobenzened5, in the original sample have been qualified as 

-- : _, .. estimated, “UJ”. 

The Surrogate/System Monitoring Compound (SMC) Percent Recoveries (%Rs) for 1,2- 
dichioroethane-d4, toluene-d8, and 4-bromofluorobenzene were outside quality control limits. 
The positive result reported for methylene chloride in the associated sample has been 
qualified as estimated, “J”. 

The following contaminant was detected in the laboratory method blank associated with 
sample FT-DROl at the maximum concentration indicated: -- 

Maximum Act ion 
Compound Concentration Leve I 
methylene chloride 2.0 ug/kg 20.0 ug/kg 

.‘T, 

Stank Actions 
0 Value c Contract Required Quanlilation Limit (CRQL); report CRfDL followed by 

aU 
* Value > CRQL and < Action ,LeveI; report value followed by a U. 
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0 Value > CRQL and > Action Level; report value unqualified. 

Dilution factors and aiiquots used for analysis were taken into consideration during the 
‘application of the action levels. Positive results for methylene chloride were qualified in the 
manner indicated by the blank action table. r 

Semivolatile Orqanic Compound Analvsis 

Continuing Calibration Percent Differences (%Ds) for 4-Nitroaniline (32.4%), 4-Nitrophenol 
(42.8%) and N-Nitrosodiphenylamine (29.2%) exceeded the 25% quality control limit 
associated with sample FT-DROI. The nondetected results reported for these compounds in 
the associated sample have been qualified as estimated, “UJ”. 

Several additional compounds exceeded the 25% D criteria, however, no qualifications were 
required since these noncompliances affect the dilution and re-extracted analyses. 

The following contaminant was detected in the laboratory method blank associated with 
sample FT-DROI at the maximum concentration indicated: 

Maximum Act ion 
Comoound Concentration Leve I 
Di-n-butyiphthalate 26.0 ug/kg 260.0 ug/kg 
bis-(2-ethylhexyl)phihalate 840 @kg 8400 $/kg 

Blank Actions 
0 Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by 

aU .i< .( 
0 Value > CRQL and < Action Level; report ‘value followed by a U 
0 Value > CRQL and > Action Level; report value unqualified. 

Dilution factors and aliquots used for analysis were taken into consideration during the 
application of the action levels. Positive results for the above mentioned phthalates were 
qualified in the manner indicated by the blank action table. 

It should be noted that phthalate contaminationpresent in the method blat-$ resulted in the 
laboratory taking corrective action in order to resolve possible laboratory contamination. In 
the process of corrective action, the laboratory re-extracted the associated environmental 
sample and method blank. These re-extractions however, were pet-formed outside the 
technical holding times. Re-extraction of the blank and environmental sample yielded a 
“clean” laboratory blank but the concentration of bis(2-ethylhexyl)phthalate increased. In 
conclusion, it is the professional opinion of the data reviewer that the original extractions and 
analyses are better representations of analytical data than the re-extraction data. 
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Several compounds in the blank spike analyses marginally exceeded the upper quality 
control limit. No actions were taken since positive results were not reported ,for the’affected 
compounds. 

Pesticide /PCB Oroanic Comoound Analvsis - 

The %D of the positive results obtained on-the two GC columns for the Pesticide/PCB . 
analyses associated with sample FT-DROI were > 25% for Aldrin (84.0%), H,eptachlor 
epoxide (50.2%), Endosulfan I (253.4%), 4,4’-DDE (112.1%), Endosulfan II (133.5%), 4,4’- 
DDT (999.9%), Endrin ketone (38.4%), gamma Chlordane (104.7%), Aroclor 1248 (26.3%) 
and Aroclor 1260 (125.0%). Positive results reported for Aldrin, Heptachlor epoxide, Endrin 
ketone and Aroclor 1248 in the associated sample have been qualified as est.imated, “J”. 
Positive results reported for Endosulfan I, 4,4’-DDE, Endosulfan II, 4,4’-DDT and gamma 
Chlordane in the associated sample have been qualified as rejected, “R”. The positive result 
for Aroclor 1260 has been qualified as estimated, “JN”, presumptively identified. 

ADDITIONAL COMMENTS 

No other problems were noted. Positive results reported at concentrations below the CRQL: are 
qua liiiao s estimated, “J”. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Methylene chloride, Di-n-butylphthalate and bis-(2- 
ethliin~~yl)pt7tha(ale were detected in the laboratory method blanks. The initial calibration %RSD 
‘for &era1 compounds was > 30%. Continuing Calibration Percent Difference (%D) for several 
cornpounds exceeded the 25% quality control limit. The Internal Standard (IS) performance criteria 
for Chiorobenzene-d5 was outside control limits. The %D of the positive results obtained on the 
two GC columns for the Pesticide/PC6 analyses associated with sample FT-DROI were > 25% for 
Aldrin, Heptachlor epoxide, Endosulfan I, 4,4’-DDE, Endosuifan II, 4,4’-DDT, Endrin ketone, gamma 
Chlordane, -Aroclor 1248 and Aroclor 1260. 

Other factors Affecting Data Quality: The Surrogate/System Monitoring Compound (SMC) ’ 
Percent Recovery (%R) for methylene chloride was outside contract specification? 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for 
Organic Data Validation (3/90), as amended for use within EPA Region II, and the NEESA 
guidelines “Sampling and Chemical Analysis Quality Assurance Requirements for the Navy 
Installation Restoration Program” (20.2-047B, 6188). The text of this report has been formulated to 
address only those problem areas af-iecting data quality. s 

“I attest that the data referenced herein were valida!ed according to the agreed upon validation 
criteria as specified in the NEESA guidelines and the Quality Assurance Project Plan (QAPP).” 

William J. Brotz 
Chem i.st/Data Valida t or 

Hal6urion NL(S Corporation 

J 
/’ 

- i.’ .’ JoSph A. Samchuck 
Data Validation Quality Assurance Officer 

Attach;nents: 

1. Appendix A - 
2. Appendix B - 
3. Appendix C - 
4. Appendix D - 

Qualified Analytical Results 
Results as Reported by t.he Laboratory 
Regional Worksheets 
Support Documentation 

= 
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c-L19-104166 

Data Qualifier Kev 

J - Positive value is qualified as estimated as a result of various technical 
noncompliances. 

UJ - Nondetect is qualified as estimated. 

R - Positive value is qualified as rejected because of the %D in the two columns in 
Pesticide/PCB analysis was outside control limits. 

-- ; 



TO: 

c-49-10-4-178 

DATE: NOVEZBER 3, 1994 

FROM: ANNE K. 3ATTISTA COPIES: DV FILE: 

SUBJECT:, ORGANIC DATA VALIDATION-'BNA/PEST/PCB 
CT0 138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (Njr7IRP), 
CALVERTON, NEW YORX 
SDG NO. GW04 

SAHPLES: 18/Aqueous/ 

FC-GIKll-I FC-GWOl-S FC-GWO4-I FC-GWO4-S 
FC-GWOS-I FC-GWOS-S FC-GW02-I FC-GW02-S 
FC-GW02-S-DU-01 FT-GWOG-I FT-GW06-S 
FT-GWOS-I FT-GWOS-S FT-GWOl-I FT-GWOl-S 
ET-GW03-S ET-GW03-S-DU-01 

ET-GW03-S-RB 

INTRODUCTION 

Til2 sainple Sli for the CT0 138, NWIRP Calverton site, SDG GWO<, 
consists of seventeen (17) aqueous environmental samples and .one 
i- \I ) rinsate blank (designated -RB). Included with this sample set 
z-3 -- - two field duplicate pairs (samples FC-GW02-S, FC-GW02-S-DU-01 
35 ET-GWO3-S, FT-GW03-S-DU-01). All samples were analyzed for 
semivolatile organic compounds. The following samples were also 

il . ..a::alyzed forpesticide/PCB organic compounds: FT-GW06-I, FT-GW06-S, 
:7-GWOS-I, FT-GWO5-S, ET-,GWOl-I, FT-GWOl-S, FT-GW03-S, FT-GW03-S- 
DU-01, and FT-GW03-S-RB. 

The samples were collected by Halliburton NUS Corporation on August 
29th and 30th, l-994 and analyzed by RECM Environmental, 
Incorporated. All analyses were conducted in accordance with Naval 
-q=rgy and Environmental .-a..- Support Activity (NEESA) Level D Quality 
Assurance/Quality . Control (QA/QC) criteria, using Contract 
laboratory Program (CL?) Statement of Work (SOW) OLM01.8 azalytical 
and reporting protocols. 

-' P i ‘1, data contained in this SDG were v,alidated with regard to the 
following parameters: 

t . Data completeness 
i . Holding times 
t * GC/MS tuning and sys tern performance 

. Initial/continuing calibrations 

. Field and laboratory method blank results 
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A blank spike also yie,lded high %Rs 
action was taken according to Region 

IS,... 

for several compounds. NO 

II data validation protocol. 

No other problems which affect data usability were noted. 

Pesticide/PCB Organic Comoound Analvsis 

The surrogate decachlorobiphenyl had low recoveries in all samples 
except FT-GW03-S-RB. However, no action was taken because 
according to Region II data validation protocol both surrogates 
must be noncompliant in order to take action. 

Sample aliquots for MS/MSD analysis were not designated by the 
field crew for the samples being analyzed for pesticide/PCB 
compounds. Therefore, the sample data could not be evaluated for 
these parameters. The laboratory did however, analyze a matrix 
spike blank which met all criteria. 

Th2 field duplicate pair FT-GW03-S and FT-GWO3-S-DU- 01 had high 
-3; -+- aiive percent differences (R?Ds) for 4,4-DDE and 4,4-DDT. 
~owsver, results reported were below the CRQL, and no action was 
taken. 

Ti 3 + ‘.- positive results obtained on the two different 
chromatographic (GC) columns 

gas 
for several samples disagreed by more 

.- '- - c. Icn 25%. Positive results with a percent difference (.%D) between 
2j-50% were qualified as estimated (J) _ Positive results with a %D 
fro.3 so-90% were estimated (JN). Any result with a %D above 90% 
:..'a s qua1 i f ied as unsuable, (RI . 

~3 other problems which affect data usabiliiy were noted. 

XJDITIONAL COivMENTS 

?ositive results reported at concentrations below the CRQL are 
qualified as estimated, (J) . No other problems were noted. 

ZXSCUTIVE SUMM?iRY 

Laboratory -Performance Issues: Several semivolatile com&nds had 
SDS greater than the 
?esticide/PCS compounds 
r2sulis between two GC 
quality control limit. 

25% quality 'control limit. - Several 
had %Ds for the comparison of positive 

COlU~mnS, that were greater than the 25% 

Other Factors Affecting Data Quality: Low surrogate recoveries 
L.;ere found for both the semivolatile and pesticide/PCB fractions. 
The diluted results in the semivolatile fraction 'were not used in 
validation with the exception of the results for 4-methylphenol and 
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DAVE BRAYACK 
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Internal standards performance 
Surrogate spike recoveries 
Matrix spike/matrix spike duplicate results 
Field duplicate precision 
Compound identification ' 
Compound quantitation c 
Detection limits 
Tentatively Identified Compounds (TICS) 

The symbol (f) indicates that all quality control criteria were met 
for this parameter. Docuinentation of compliance .for these 
indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). . 

Problems affecting data quality are discussed below; documentation 
supporting these findings is presented in Appendix D. Qualified 
Lnalytical results are presented in Appendix A and Appendix B 
contains results as reported by the laboratory. 

Semivolatile Organic Comnound Pnalvsis 

Several cont'inuing calibration %Ds for d-nitrophenol, 4,6-dinitro- 
2-methylphenol, pentachlorophenol, 3,3'-dichlorobenzidine, 3- 
nitroaniline, and a-nitroaniline exceeded the 25% quality control 
i i 71; c. - -.. & A %D for 2,4-dinitrophenol exceeded the 50% auality control 
limit also. Positive and nondetected results are affected by both 
noncomoliances. Positive and nondetected results reported for . 

i; .7.-3-O ,..,zx,, compounds in the affected samples were qualified as 
estimated, (J) and (UJ), respectively. 

SE.TpleS FC-Gb702-S and FC-GW02-S-DU-01 were analyzed at a 2X 
Cilution due to 4-methylphenol and naphthalene exceeding the linear 
calibration range in the initial analysis. Because the undiluted 
results have a lower reporting limit they were used in validation, 
xi t h the excention of the two aforementioned compounds. The 
results of the aforementioned compounds from the undiluted analyses 
;a: 2 -' 2 replaced with the diluted results, and were _used for 
;*alidation. 

Samples FC-GW02-S and FC-GW02-S-DU-01 had low surrogate recoveries 
Ear Ter phenyl-d14. I\IO action was taken since only one surrogate . 
;%'zs noncompliant. 

The p!atris Spike/Matrix Spike Duplicate (MS/MSD) analysis of sample 
FC-GWO2-S yielded high %Rs for several compounds. No actions were 
necessary because according to Region II data validation protocol, 
IIO ac:ions are taken based on MS/MSD noncompliance alone. 
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The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (l/92), as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements.for 
the Navy Installation Restoration Program" (20.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAP?)." 

. . xalliburton IWS Corporation 

- ..1_ .?-I- I-: 2 i< . Battista 
Chemist/Data Validator 

-- <-Zd oz/iY , 
.&lliburtoHNUS Corporation 

;. / - doseph A. Samchuck 
Data Validation Quality Assurance Officer 

.&L:achments: -- 

1. Appendix A - Qualified Analytical Results 
3 - Aboendis B - Results as Reported by the Laboratory 
3. A$pendi:c C - Regional Worksheets 
1. Appendix D - Support Documentation 



mlz:. Qualifier Key ---_-- 

U Value is a nondetect as reported by the laboratory and/or has been qualified- 
based on blank contamination. 

J Positive value is' qualified ,as estimated because of various technical 
noncompliances. 

UJ Nondetect is qualified as estimated because of various technical 
noncompliances. 

R Positive results are rejected due to %Ds between 2 GC columns greater than 90% 
in the pesticide/PCB fraction. 

JN Positive results are qualified presumptively present as a result of various 
technical noncompliances. 



Eraction 

Semivolatile 

Summary of Ter~I:atively.Ident:ificd Compounds (TICS) 
Remaining After Data Qualification 

Named TIC 

Unknown(s) 
Unknown Acid(s) 
Unknown Hydrocarbon(s) 
Unknown Ethylmethylbenzcne(s) 
Naphthalene, 1,2,3,4-tetrahydro- 
Unknown Ethyldimethylbenzenefs) 
Unknown Tetramethylbenzene 
Unknown Trimethylbenzene 



TOi 

FROM: 

SUBJECT: 

SAMPLES: 

DATE: .NOVEMBER 3, 1994 

ANNE K. BATTISTA COPIES: DV FILE 

ORGANIC DATA VALIDATION-VOA/BNA/PEST/PCB 
CT0 0138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), . 
CALVERTON, NEW YORK 
SDG NO. TAO1 

lO/Aqueous/ 

FT-GWO4-S FT-GW07-S 'FT-GW02-I FT-GW02-S 
FT- TAO1 FT-TAO2 FT-TAOljO2 
FT-GW02-'S-DU-02 

FT-GW04-S-TB FT-TAOl-TB 

INTRODUCTION . 

The sample set for the CT0 138, BTJIRP Calverton site, SDG TAOl, 
consists of eight (8) environmental samples, and two (2) trip 
blanks (designated '-TB) . included with this sample set is one 
field duDlicate pair (samples FT-GWO2-S and FT-GW02-S-DU-02). All 
samples were analyzed for volatile organic compounds except sample 
'T-TA01/02, a composite samole of FT-TAO1 and FT-TA02, which was 
analyzed for semivolatile and pesticide/PCB organic compounds. All 

-f.- . -' samples, with the exception of the trip blanks and samples FT-TAO1 
and FT-TAO2 were analyzed for SVOA and Pest/?CB compounds. 

These samples were collected by Halliburt‘on NUS Corporation on 
August 31, 1994 and analyzed by Recra Environmental; Incorporated. 
All analyses were conducted in accordance with Naval Energy and 
Bnvironmental Support Activity (NEESA) Level D Quality 
Assurance/Quality Control (QA/QC) criteria, using Contract 
Laboratory Program (CL?) Statement of Work (SOW) OLM01.8 analytical 
aild reporting protocols. % 

The data contained in this SDG were validated with regard to the 
following parameters: 

*. . Data completeness ' 
* . Holding times 
t . GC/MS tuning and system performance 

* Initial/continuing calibrations 
. .Field and laboratory method blank results 
* Internal standards performance 



. Surrogate spike recoveries 

. Matrix spike/matrix spike duplicate results 

. Field duplicate precision 
* . Compound identification 
* . Compound quantitation 
* . Detection limits 
* . Tentatively Identified Compounds (TICS) 

The symbol (*I indicates that all quality control criteria were met 
iOZT this parameter. Documentation of compliance for these 
indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). 

Problems affecting data quality are discussed below; documentation 
supporting these findings is presented in Appendix D. Qualified 
4nalytical results are presented in Anoendix A and Appendix B 
contains results as reported by the labokatory. 

Sum44RY 

Volatile Oraanic Comoound Analvsis 

Several continuing calibration Percent Differences (%Ds) for 
chloromethane, carbon disulfide, and carbon tetrachloride e.xceeded 
the 23 -% quality control limit. Positive and nondetected results 
reported for thes, 0 compounds in the affected samples were qualified 
as estimated, (J) and (UJ), respectively. 

Samples FT-GW02-S and FT-GW02-S-DU-02 were analyzed <a t 10x 
"ilutions as a G.-e result of chloroethane and l,l-dichlor~oethane 
concentrations esceeding the linear calibration range. The 
un&iiuted samples are La-- used in validation since they have a lower 
reoortiny limit. The results for the two aforementioned compounds 
fro3 the diluted analysis were used to replace the undiluted 

-- 1 LL3sults and were used in validation. 

The following contaminants were detected in the laboratory method 
and field quality control blanks at the masimum concentrations 
indicated: 

Comoound 
methyiene chloride 
acetone 

Maximum -4ction 
Concentration Level 

23 PY/L 230 m/L 

18 m/L 180 m/L x 

3lank Actions: 

. Value c Contract Required Quantitation Limit (CRQL); report 
CRQL followed by a U. 

. Value > CRQL and c action level; report value followed .by a U. 

. Value > CRQL and > action level; report value unqualified. 
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Dilution factors and aliquots used for analysis were taken into 
consideration during to the application of all action levels. 

*Positive results reported for these compounds in the affected 
samples were qualified in the manner indicated by the blank action 
table. 

NO other problems which affect data usability were noted. 

Semivolatile Organic Comnound Analvsis 

Several continuing calibration %Ds for d-nitrophenol, 4- 
nitroaniline, hexachlorobenzene, N-nitrosodiphenylamine, and 3,3'- 
dichlorobenzidine exceeded the 25% quality control limit. Positi\-e 
and nondetected results are affected' by this noncompliance. 
Positive and nondetected results reported for this compound in the 
affected samples were qualified as estimated, (J) and (UJ), 
respectively. 

The field quality control blank, FT-GW02-S-RB, that is associated 
with the samples that were collected for semivolatile compounds was 
not used in validation because the chain of custody stated 
specifically that this sample was not to be analyzed. Therefore, 
the field quality control blank associated with these samples was 
not used in .validation. 

SaLmole FT-TA01/02 had a low surrogate recovery for Terphenyl-dl4. 
.Xowever, no action was taken according to Region II data validation 
protocol. 

i: . . . . 
T:he Matrix Snike/Matrix Spike Duplicate analysis of sample FT-GW02- 
I yielded high percent recoveries for several compounds. No 
actions were necessary because according to Region II data 
validation protocol, no actions should be taken based on MS/MSD 
noncompliances alone. -. 

The spike blank also yielded high percent recoveries for several 
compounds. However, no action was taken according to Region II 
data validation protocol. = 

Sample FT-GW02-S-DU-02 had a low internal standard area for 
naohthalene-d8. This sample was subseauently reanalyzed due to 
this noncompliance and the reanalysis yielded similar results. 
Th=refore, - ..* the original analysis was used for validation. ?ositive 
and/or nondetected results that were quantitated relative to that 
in:ernal standard were qualified as estimated (J) and (UJ), 
respectively. 

No other problems which affect data usability were noted. 
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Pesticide/PCB Orqanic Comnound Analvsis 

The field quality control blank, FT-GW02-'S-RB, that is associated 
with the samples that were collected for pesticide/PCB compounds 
was not used in validation because'the chain of custody stated 
specifically that this sample was not to be analyzed. 
the 

There.fore, 
field quality control blank associated with these samples was 

not used in validation. 

In the analysis of several samples, the results obtained on iwo 
different gas chromatograohic (GC) columns for several compounds, 
disagreed by more than 25%. Results between 25-50% were aualified 
as estimated (J). 
presumptively present, 

Results between SO-90% were qualified as 
(JN). 

than 90% 
Positive results with a %D greater 

were rejected (RI. 

SZ!?ples FT-GW02-S and FT-GW02-S-DU-02 had low surrogate recoveries 
fcr b3th tetrachloro-m-xylene and decachlorobiohenyl. Positive and 
>-O"il- .-u-i 2ct3d results in those samples were qualified as estimated 
[Z) and (UJ), respectively. 
recoveries 

Sample -FT-TAOi/ had surrogate 
for decachlorobiphenyl below 10%. This sample was not 

'-3 -=utracted. -- LI As a result, 
estimated 

positive results were qualified as 
(J), and nondetects were rejected (RI. 

. . .x3 oih2r problems which affect data usability were noted. 

?3Si rive results reported at concentrations below the CRDL are 
C' -321 ified as estimated, " J " . No oiher problems were noted. 

Laboratory Performance Issues: Methylene chloride and acetone were 
Cetected in the volatile laboratory method blank. Several volatile 
2qd I. semivola- 
than 25%. 

iile compounds had continuing calibration %Ds greater 
Several pesticide 

. z - 
compounds had high %Ds due to large ' 

c.I Lierences between positive results on columns 1 and,2. Some 
compounds also had %De greaier than 90%. Sample FT-TA01/~02 has 
surrogate recoveries below 10%. No re-extraction was performed. 

0:her F actors Affecting Data Quality: Samples FT-GW02-S, FT-GWOZ- 
S-DU-02, and had low pesticde surrogate recoveries. SampILe FT- 
G:G02-S-DU-02 had a low internal standard area for naphthalene-d8. 
Sa.xple FT-TAOi/ had a low surrogate recovery for Terphenyl-dl4. 
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The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (l/92), as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program" (20.2-047B, 6/98). The 
text of this report has been f,ormulated to address only those 
problem areas affecting data quality. . 

"I attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAP?) .'I 

Ealliburton NUS Corporation 

-tine K. Battista 
Chemist/Data Validator 

-i: . . 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer . . 

Attachments: 

1 - Appendix A - Qualified Analytical Results 
3 
;: 

Appendix B.- Results.as Reported by the Laboratory 
Appendix C - Regional Worksheets 

I': _ Appendix D - Support Documentation 



U Value is a nondetect as repor 
based on blank contamination. 

ted by the labo ratory or has been qualif ied 

UJ Nondetect is qualified ZlS estimated because of various technical 
noncompliances. 

R Positive or nondetected result is considered rejected due to various 
technical noncompliances. 

JN Positive results were qualified as presumptively present due to various 
technical noncompliances. 

J Positive value is qualified as estimated because Of various technical 
noncompliances, or because it was reported at a concentration less than the 
associated CRQL. 



Summary of Tentatively Identified Compounds (TICS) 
Remaining After Data Qualifica.tion 

Fraction Named TIC 

Volatile Unknown(s) 
Unknown Hydrocarbon(s) 

Semivolatile Unknown(s) 
Unknown Ilydrocarbon(s) 



TO: DATE: OCTOBER 21,1994 

F R 0 r,l : 

SUBJECT: 

RICKY C. DEPAUL COPIES: DV FILE 

INORGANIC DATA VALIDATION - MISCELLANEOUS PARAMETERS 
CT0 138, CALVERTON NWIRP, NEW YORK 
I-iALLIBURTON NUS PROJECT NO. 0206, SDG NO. SBO504 

Samples. illSoil/ 

NP-SD05000.5 NP-SD05000.5 DU 

INTRODUCTION 

A valida:ion was conducted on the miscellaneous data from the analysis of one soil sample and it corresponding field 
duplicate pair. These soil samples were analyzed for Leachable Total Organic Carbon and Total Petroleum 
hi’d rccaioons. No field quality control blanks were included with this analytical data set. 

The data were evaluated using the following parameters: 
-“.i 

Data Comoleteness 
Field Duplicate Precision 

Thn s’,.,mi>ol [*) indicates that all quality control criteria were met for this paranleier. 

Tnis sar;7q:e packag e as received from the laboratory simply consisted of results reports and associated Chain-ol- 
CcJs.-‘. I^ 

-- : _, y-4,. (V. 3.C.) forins. Hence. the sample data could not be reviewed beyond the limitations 01 these data package 
Ceii’/?:a3ie provisions. F c;.,rtherrnore, documentation of compliance for the above parameters shall not be provided in 
??eglo;lal LVorksheet formal as per Region II validation guidance. However, problems affecting data quality are 
dlscL’ss?CI below, and the data spreadsheets presented in Appendix A (Qualiiied Analytical Resutis) summarize the 
vallda:lo;l qualifications. Documentation to support ihe findings offered in this report are provided in Appendix 8. 

The sa.m,oles were collected by Halliburton NUS Corporation on d/26/94 and were analyzed. by Recra EInvironmental, 
Inc. un5er Naval Energy and Environmental Support Activity (NEESA) Level C Ouality Assurance/Quality Con;rol 
(@r;iL7Z) cnteria. = 

Fi?id DL::)!Ii.a!e PrecisiolI 

The selailve Percent Differences (%RPDs) between sample and duplicate results for the analyses of leachable lolal 
organlc carbon and total petroleum hydrocarbons were high resulting in part from subslantially different moislure conlenl 

I_ -. 
of ‘thfsrf samples. it is in the professional opinion of the data reviewer that field duplicate precision exists for these 
analyses ln Ihe soil matrix. Only positive results were reported for these analyses.in the affected samples and these 
reS::lts veers qualified as esiimated, “J”. 
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ADDITIONAL COMMENTS 

The percent solids for sample NP-SD05000.5 was < 50%, but > 10%. Positive results for all analytes in this sample 
were qualified as estimated, “J” as per Region II validation guidance. 

EXECUTIVE REVIEW 

Laborarofy Performance: Review of sample data included in this SDG was subject to the limitations inherent with a 
Level C miscellaneous data package deliverable. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for the aforementioned soils. 
Additionally. all results as noted for sample NP-SD05000.5 were qualified ds estimated based upon high sample 
mois!ure content. 

No o:her problems were noted. 

The daiz for these analyses were reviewed with reference to Ihe EPA “Functional Guidelines for inorganic Data 
Validailon”. as amended for use by EPA Region II, and the NEESA document, “Sampling and Chemical Analysis Quality 
Assu:ance Requirements for the Navy Installation Restoration Program”. 
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“I attest that the data referenced herein were validated accord,ing to the agreed upon validation criteria as specified il: ih? 
NEESA Guidelines and the Quality Assurance Project Plan (QAPP).” 

. 

_. ?% 1/ 
Josep? ;\. Samchuck 
D aia Valldalion Ouality Assurance Officer 

Lz,xndix .A - Oualified Analylical Results 
- :; 

2 ;\p?endix B - Support DocumenIation 

= . 
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Calverton NWIRP 
CT0 138, SDG No. SBO504 

Qualification Summary 

J’ - 

J2 - 

. 

Accept data, but qualify as estimated, “J” positive results for leachable TOC and TPH in 

both samples as a result of field duplicate imprecision. 

Accept data, but qualify as estimated, “J”, positive results for leachable TOC and TPH in 

sample NP-SD05000.5 as a result of high sample moisture COntent. 



INTERNALCORRESPONDENCE 

c-49-1 WI-1 93 

TO: :: DiifID,f3RAYbi6ti::- DATE: 
. . . :. . .._.. i. ._ .___ .I. 

OCTOi3ER 31, -1994 

FROM: TRACY ROi3ERTS COPIES: D.V. i=lLE * 

SUBJECT: INORGANIC DATA VALIDATION - LEACHATE METALS 
CT0 138, NWIRP CALVERTON, NEW YORK 
SDG flTw 

SAMPLES: 3/AQUEOUS/ 

FC-ENOl-0002 FT-WSTOI -0102 Fi--WSTOl -0-i 02-DU 

Inorganic data from the Toxic Characteristic Leachate Procedure (TCLP) metals for three 
aqueous samples, including one field duplicate pair (namely, samples FT.-WSTOl- 
Oirj2/FT-WSTOl-0102-DU) were included for analysis. The samples were evaluated 
based on the following parameters: 

. 

. 
- . 

. . 
. 

. 
t . 

Ca;a Completeness 
Holding Times 
Calibration Verification 
Laboratory Ejlank Analyses 
Matrix Spike Results 
Laboratory Duplicate Precision 
Field Duplicate Precision 
Laboratory Control Sample Results 
Furnace Atomic Absorpiion Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quantitation 

The symboi (“), indicates that all quality control criteria were met for this parameter. 

Documentation of compliant e for these parameters is provided in Appendix B (Regional 
Worksheets). Problems atiecting daia quality are discussed below, and the data 
spreadshee:s presented in Appendix A (Qualified Analytical Results) summarize the 
va.lidaiion qualifications. Documentation to support the findings offered in this repot-t is 
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provided in Appendix C (Support Documentation) 

Overview 

The samples were collected by Halliburton NUS Corporation on June 17, 1994 and were 
analyzed by Recra Environmental, Inc. ’ Laboratories ,under Naval Energy and . 
Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(QA/QC) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) ‘Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

Summarv 

The laboratory failed to penorm a matrix spike to adequately represent the aqueous 
matrix. All positive results < 4 X SOW aqueous spiking levels were affected. Therefore, 
arsenic, barium and lead positive results were qualified as estimated, [code J(i)]. 

The Laboratory Duplicate Analyses were not performed, hence, all sample data? CRDL 
required qualification, as per Region II data validation protocol. Barium and lead positive 
;esulis > CRDL, were qualified as estimated [code J(2)]. 

The ICP Instrument Detection Limit (IDL) for lead (30.0 ug/l) exceeded the CRDL (3.0 
~!;/l), hence, sample results < 5 X IDL, analyzed by ICP methodology, were qualified as 

. esrimated [code J(3)]. 

-ii . . Anaiytical daia qualified as “JN” or “R” may not be used to demonstrate compliance with 
Toxicity Characteristic or Land Ban Regulations. 

EXECUTIVE SUivlMARY 

I-AEIORATORY PERFORMANCE: The laboratory did not perform a matrix spike or 
laboratory duplicate analysis. The lead ICP ID1 was exe eeded, affecting results c 5X IDL. 

OTHER FACTORS AFFECTING DATA QUALITY: None. = 

Tne da;a for these analyses were reviewed with’reference to the “National Functional 
Guidelines for Inorganic Data Validation”, (SOW 3/90) as amended for use within USEPA 
Region II, and the NEESA document entitled ‘Sampling and Chemical Analysis Quality 
Assurance Requirements for the Navy Installation Restoration Program” (NEESA 20.2- 
0476; C/88). 
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The text of this report has been formulated to address only those problem areas affecting 
data quality. 

“I attest that the data referenced herein were validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 

. 

Tracy Roberts 
Chemist/Data Validator 

.,’ 

Joseph Samchuc!k 
Da:_? Validation Quality Assurancz Otiicer 

f. Appendix A - Qualiiied Analytical Results 
3 -. Appendix 6 - Regional Worksheets 
3 Appendix C - Support Documentation 
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QUALIFICATION KEY: 

J’ - Qualify as estimated, J, positive results < 4X SOW spiking level in affected samples 
as a result of failure to perform aqueous matrix spike analyses. 

J’ - Qualify as estimated, J, positive results ‘> CRDL as a result of failure to perform . 
laboratory duplicate analyses. 

J’ - Quaiify as estimated, J, positive results for lead analyzed via ICP methodology which 
were < 5X IDL due to lead IDL exceeding the respective CRDL. 



TO: DAVE BRAYACR 

lIKD32NA.L CORRESPOINDENCE 
c-49-10-4-197 

DATE: OCTOBER 21, 1994 

FROM: RUSSELL SLOBODA COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - FULL TCL ORGANICS 
CT0 138, NW1R.P CALVERTON 
CALVERTON, NEW YORR 
SDG NO. FTST 

“,..A.(_ 

SAMPLES : 4/Aqueous/ 
. 

FB-629-l FB- 629-2 

l/Solid/ 

FT-STOl-0607 

INTRODUCTION 

3-629-3 TB-629 

The sample set for the CT0 138, NWIRP Calverton site, SDC FTST, consists of 1 
soil sample, three (3) field blanks (designated FB-), and one (1) trip blank 
(designated TB-). The soil sample was analyzed for Target Compound List (TCL) 
volatile, semivolatile, and pesticide/PCB organic compounds. The trip blank and 
field blanks were analyzed for volatile organic compounds only. NO field 
duplicate pairs were included in this sample set. 

The samples were collected by Halliburton NUS Corporation on June 13 and June 29, 
1994 and analyzed by Recra Environmental, Incorporated under Naval Energy and 
Environmental Support Activity (NSESA) Level D Qua1 ity Assurance/Quality Control 
(Q.?/QC) criteria. All analyses were conducted using the Contract La:boratory 
?rogram (CL?) Statement of Work (SOW) OLH01.8 anafyt ical and reporting.protocols. 

y-in data contained in this SDG were validated w _ I.... ith regard to the following 
L 2r-a7te,ers: - 

. . 

. 
--: ,. . 

. 
t . 
l . 

. . 

. . 

* s 

. 

. I 

:-iolding Times 
GC/?lS Tuning and system performance 
Initial/continuing calibrations 
Field and laboratory method blank results 
Internal standards performance 
Surrogate spike recoveries 
Compound identification 
Compound quantitation 
Detection limits 
Tentatively identified compounds 
Data completeness 

The symbol (*) indicates that all quality control criteria were met for this 
parameter. Documentation of compliance for these indicated parameters is 
provided in the attached,Appendix C (Regional Worksheets). 

?roblems affecting data quality are discussed below; documentation supporting 
:.i.ese findings is presented in Appendix D. Qualified analytical results are 
presen:ed in Appendix A. 

:.'olatile Orqanic Comoound Analvsis 

.%:I initial calibration Percent Relative Standard Deviation (SRSD) for 2-hexanone 
exceeded 90%. As directed in the Region II validation worksheets, the 
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nondetected soil sample result for this compound is considered unreliable and is 
qualified as rejected, [RI. 

Some initial calibration SRSDs for acetone were above the 50% validation quality 
control limit. The positive and nondetected results reported for acetone in the 
affected samples are qualified as estimated, [J/UJ), respectively. 

An initial calibration contained %RSDs for methylene chloride and 2-butanone 
which were greater than the 30% quality control limit. The positive results 
reported for these compounds in the affected samples are qualified as estimated, 
IJI * 

Several continuing calibration Percent Differences (9Ds) exceeded the 25% control 
limit for volatile compounds. These calibration deficiencies indicate a lack of 
consistency in instrumental response which could lead to inaccurate quantitation. 
Positive a.nd nondetected results for tne affected compounds in associated samples 
have been qualified as estimated, [J/LJJ], respectively. 

The following contaminants were detected in the laboratory method and field 
quality control blanks at the maximum concentrations indicated: 

Concound 
+laximum Action Level Action Level 

Concentration (Water)- (Soil1 

Nethylene chloride 11 -w/L 110 g/L NA . 
Hethylene chloride 2 

;;\E; 
20 m/kg 

Acetone 25 NA 250 m/kg 
Acetone 19 w/L 190 m/L NA 
2-Butanone 7 e/kg NA 70 m/kg 

31ank Actions: 

. Value < Contract Rem i r ed 
followed by a [U]. * 

Quantitation Limit (CRQL); report CRQL . 

_ i< ., . . . Value > CRQL and < action level; report value followed by a [U). 
. Value > CRQL and > action level; report value unqualified. 

Sanples affected: Soil action level applies to all soil samples. Since there 
were no aqueous environmental samples, the aqueous action 
level applies only to field quality control blanks. 

-i I ,.e aliquot used for analysis, percent solids, and dilution factors were 
considered during the application of all action levels. Positive results were 
qualified in the manner indicated in the blank action table. It should be noted 
Zha* c field quality control blanks are not qualified based on field quality 
control blank contamination. = 

Semivolatile Orqanic comoound Analvsis 

1 i? e continuing calibration IDS for 2,4-dinitrophenol, 4-nitrophenol, 
CLe:hylphthalate, 4-nitroaniline, and 4,6-dinitro-2-methylphenolexceededthe252 
contz-0 1 limit. Only nondetected results were reported for these compounds in the 
affected soil sample and these nondetects are qualified as estimated, [UJ). 

?esticide/PCD Oroanic Comaound Analvsis 

Se:.eral 8Ds between the analytical GC columns exceeded 90% for the positive 
results of the single-peak pesticides reported in sample FT-STOl-0607. Upon 
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review of the sample chromatogram, it is the professional opinion of the data 
reviewer that these are false positives due to the presence of. the PCB, Aroclor 
1254. Hence, these results 'are considered unreliable and are ya.lified as 
rejected, [RI. In addition, the,positive result for alpha-chlordane had a SD 
greater than 50% yet less than 90%. In accordance with Region II protocol, this 
result is qualified as estimated, [J]. 

Additional Comments 

Sample aliquots for matrix spike and matrix spike duplicate (NS/HSD) analysis are 
designated by the field crew with a frequency of one per twenty samples of 
similar matrix. No MS/MSD samples were submitted with this sanple set. Hence, 
the sample data could not be evaluated for these parameters. 

The attached table presents a summary of Tentatively Identified Compounds (TICS) 
that remain after data validation qualification. 

?ositive results reported at concentrations below the CRdL are qualified as 
estimated, [J], except where previously qualified as rejected [R) or not: detected 
due to blank contamination [U]. 

:;o other problems were noted. 

ESECUTIVE SuMliARY 

Laboratory Performance: Major and minor noncompliances were noted in the 
:.olacile ini+ ,ial and continuing calibrations. Several semivolatile compounds had 
continuing calibration SDS above the quality control limit. Acetone, :methylene 
chloride, and 2-butanone were detected in laboratory blanks. One ,oesticide 
result exceeded the 50% dif- rerence criteria for comparison of results between two 
columns and several pesticide results exceeded the SOS difference criteria for 
zn~s parameter. 

Other - ; Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA "Functional 
Guidelines for Organic Data Review", as amended for' use within EPA Region 2 
(l/92), and the NF= ,,SA guidelines entitled "Sampling and Chemical Analysis Quality 
Assurance requirements for the Navy Installation Restoration Program" (NEESA 
20.2-047B; June, 1988.) 

The -text of this report has been formulated to address only those prob:Lem areas 
affecting data quality. 
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"I attest that the data referenced herein were validated according to the agreed 
upon validation criteria as specified in the NEESA Guidelines and the Quality 
Assurance Project Plan (QAPP)." 

NUS Corporat'dn 

Russell Sloboda 
Senior Chemist/Data Validator 

Joseph A. Samchuck 
Data Data Validation Quality Assurance Officer Validation Quality Assurance Officer 

. 

Attachments: 

.i; 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendis C - Regional Worksheets 
4. Appendix D - Support Documentation 
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INTERNAL CORRESPONDENCE 

C-49-l O-4-27 6 

TO: 
-;‘--.-;..t:; ,\‘.., ,, . ., c. ., 

i DA vr ,y?-iy.!y: 
. . 

.’ 

DATE:’ October 25. 1994 

FROM: RUSSELL SLOBODA COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - SEMIVOLATILE AND PESTICIDEIPCB~ORGANICS 
CT0 138, NWlRP CALVERTON 
CALVERTON, NEW YORK . . 
SDG NO. FTTW 

SAMPLES: S/Aqueous/ 

FT-WSTOl-0102-RB FT-STOl-0607-RB FT-ST02-0304-RB 

FT-SBOS-1416-RB FC-S812-0608-RB 

1 O/Solid/ 

FT-WSTO 1-O 102 FT-WSTOl-0102-DU FT-ST02-0304 

FT-SB09-1214 Fl--SBO9-1416 FT-SBl O-2022 

F-T-S61 O-2022-DU Fl--SBl O-2224 FC-SB12-0406 

FC-S812-0608 

II’JTSODUCTION 

Tile sample set for the CT0 138, NWIRP Calverton site, SDG FTTW, consists of 10 soil samples 
(designated -SB-, -WST-, and -ST-) and five (5) Rinsate Banks (designated -RBl. Eight soil samples and 
i0u: Pinsate Blanks were analyzed for semivolatile (SV) and pesricide/polychlorinated biphenyl 
(~ssti?CB) Target Compound List (TCL) organics. Two soil samples and one rinsate blank were 
analyzed only for semivolatile compounds. Two field duplicate pairs were included in this sample set. 

The samples were collected by Halliburton NUS Corporation from June 13 to June 17. li 994 and 
analyzed by Recra Environmental, Incorporated under Naval Energy and Environmental Support Activity 
(NEESA) Level D Quality A -. ssurance/Quality Control IQAIQC) criteria. 

AlI analyses were conducted using the Contract Laboratory Prowram (CLP) Statement of Work (SOW) 
OLMO 1 .8 analytical and reportin protocols. 

= 
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The data contained in this SDG were validated with ,regard to the following parameters: 

l 

. 

. Holding Times 

. GC/MS Tuning and system performance 

. Initial/continuing calibrations 

. Field and laboratory method blank results’ 

. internal standards performance 

. Surrogate spike recoveries 

. Matrix spike/matrix spike duplicate results 

. Field duplicate precision 

. Compound identification 

. Compound quantitation 

. Detection limits 

. Tentatively identified compounds 

. Data completeness 

The symbol (‘1 indicates that all quality control criteria were met for this parameter. Documentation 
oi compliance for these indicated parameters is provided in th.. = attached Appendix C (Regional 

Worksheets). 

.Problems affecting dara quality are discussed below; documen:a;ion supporrino these findings is 

pr2sented in Appendix D. Qualified analytical results are presented in Appendix A. 

Semivolatile Oroanic Compound Anaivsis 

Several continuing calibration Percent Differences (%Dsl exceeded the 25% control limit for 

semivolatile compounds. These calibration deficiencies indicate a lack of consistency in instrumental 

response which could lead to inaccurate quantitation. Positive and non-detected results for the 

affected compounds in associated samples have been qualified as estimated, [JNJI, respectively. 

The semivolatile extractions of soil samples FT’-WSTOl-0102 and FT-WSTOl-0102-DU were performed 

greater than seven days after sampling had occurred. This exceeded the seven-day Region 2 technical 

holding time requirement for soil samples. Extended storage can lead to loss of target analyres. 

Positive and non-detected semivolatile results in these soil samples have been qualified as estimated, 
IJL’JI. 
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The last five semivolatiie internal standards exhibited area response below the 50% lower QC limit in 
sample FT-ST02-0304. The laboratory re-analyzed the sample and these internal standards exhibited 
slightly lower response in the re-analysis. The reviewer reported all results from the initial analysis. 
Positive and non-detected results associated with the non-compliant internal standards have been 
qualified as estimated, [J/lJJl. 

The following contaminant was detected in the field quality control blanks at the maximum 

concentration indicated: 

Comoound 
Maximum Action Level 

Concernration jWater1 

Action Led 

(soill 

Di-n-bury1 phthalate 0.9 jJg/L NA 300 PdkO 

3!ank Actions: 

. Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a [Ul’. 
l Value > CRQL and < action level; report value followed by a [UI. 
. Value > CRQL and > action level; report value unqualified. 

Samples affected: Soil action level applies to all Soil samples. 

Tne allquot used for analysis, percent solids, and dilution factors were considered during the application 
ci ihe action level. Positive results were qualified in the manner indicated in the blank action table. 

Trio semivolatile field duplicate pairs were collected and analyzed with this sample set. Soil samples 
FT-WSTO l-01 02 and FT-WSTO 1-O 102-DU were field duplicates. The Relative Percent Difference 
(%R?D) between results exceeded 50% for several compounds that were present at levels above the 
CRQL, indicating imprecision in the analysis or sample inhomogeneity. In these two samples, results 
associated with a high %RPD have been qualified estimated, [J/lJJ], and include fluoranthene. pyrene. 

benzo(alanthracene, chrysene, benzo(b)fluoranthene, benzofklfluoranthene, benzo(aIpyrene, 
indeno[l,2,3cd)pyrene, and benzo(g,h.i)perylene. No estimate of precision could beinferred from the 
ileld duplicate pair FT-SBl O-2022 and FT-SBl O-2022-DU because no positive semivolatile results 

occurred in either analysis. -- 

The semivolatile analysis of sample FT-SBOS-14 16 exhibited a’ recovery for 2-fluorobiphenyl that was 
below the lower OC limit. In addition, the semivolatile analysis of several soil samples exhibited 
recoveries for the advisory surrogar e d,- 1 ,2-dichlorobenzene that were below advisory QC limits. In 
accordance with SOW and data validation requirements, no actions were required for these situations. 
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In rhe medium level matrix spike/matrix spike duplicafe (MSIMSDJ analysis of sample FT-WSTOl-0102, 
the semivolatile compounds pyrene and 2,4-dinitrotoluene exhibited recoveries slightly above the upper 
QC limit. Pyrene exhibited a %RPD greater than The QC,limit. In addition, 2,4-dinitrotoluene exhibited 

recoveries above the upper QC limit and 1,4-dichlorobenrene and 1,2,4-trichlorobenzene exhibited 
recoveries below the lower QC limit in the low level MS/MSD analysis of sample FT-SBO9-1416. No 
qualifications were required on this basis., 

PesricidelPCB Oroanic Comoound Analvsis 

In rhe pesticide/PCB analysis of several soil samples, the results obtained on two different gas 
chromatographic (GC) columns disagreed by more than 25 percent. In the case of several results for 

single-peak pesticides in samples found IO also contain PCBs, a primary or contributing factor to the 
observed lack of precision was inrerferences caused from PCB peaks present in the neighborhood of 
rhe single peak pesticide efution regions. In accordance wirh Region 2 data validation protocol, results 
associated wirh a percent difference grearer Than 90 percent have been qualified rejecred, [RI. and 

results associated with a percent difference grearerihan 25 percent have been qualified eztimared, [Jl. 
The single exception to The above qualification scenario is in regard to PCB qualification for results 
greater rhan 90 %. The validation has qualified the PCB result in sample FT-WSTOl-0102DU as 

oresumprively present and estimated as IJNI. 

The pesricide/PCE surrogate teirachloro-meta-xylene ITCX) exhibited recoveries below advisory QC 
I:mi;s on one GC column in sample FT-SElO-2224. Since rhe orher surrogate, decachlorobiphenyl 

iDCS), was within QC limits, no actions were required. Similarly, DCB recoveries were below QC limits 
on both GC columns in sample FT-SB09-14 16-fiB and in laboratory preparation blank PBLK2. This 

lndicaies laboratory analytical problems, since reagent-grade water should not exhibir poor melhod 
performance. However, no actions were required by the data validator because the TCX surrogate was 
kvirhin QC limits. 

The pesticide/PCB surrogate DC6 was not detected on one GC column due IO interferences from peaks 
In the chromatoOraphic elution region for DC6 in sample FT-WSTOl-0102-DU and in Ihe matrix spike 
of sample FT-WSTOl-0102. Therefore, rhis surrogate could not be utilized as an accuracy indicator 
ior data qualifica,tion in these analyses. In addition, DCB was reponed to elute outside of its retention 
rime window in sample FT-WSTOl-0102 and low recoveries were reported for DCB in rhis analysis. 

These problems are also attributable to co-elurion of other sample components in rhe region of DC8 

’ and not deficient analytical performance. HiOh recoveries were reported for DCB on rhe other GC 
column in the aforementioned samples and MS/MSD analyses. Since the other surrogate, TCX, was 
within QC limits, no actions were required. 

Five MS/MS0 recoveries ‘were outside control limits and %RPD criteria .were exceeded for two 
compounds in sample FT-WSTOl,-0102. In these spike analyses, there were numerous insrances of 
hi@\ %RPDs between results on two GC columns (most were Oreater than 25% and several were 
Orcater than 90%). which indicates that the presence of PCB peaks and other interfering compounds 
in the elution regions of the spike compounds contributed to rhe observed recovery and precision 
behavior. Since deficient analytical performance was not indicated, no qualifiers were applied on this 
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basis. 

Two pesticidelPCB field duplicate pairs were collect&d and analyzed with this sample set. Soil samples 
FT-WSTO 1-O 102 and FT-WSTOl-0102-DU were field duplicates. The %RPD between results was less 
than 50% for all detected compounds, indicating acceptable precision in these analy.ses. No estimate 
of precision could be inferred from The field duplicate pair FT-SElO-2022 and FT-SBlCb-2022-DU 
because no positive pes?icide/PCE resulrs occurred in either analysis. 

Additional Comments 

The attached table presents a summary of tentatively identified compounds (TICS) that remain after 
data validation qualification. 

Positive .results reported at concenrrations below The CRQL are qualified as esrimaled, I.Jl, except 

where previously qualified as rejected [RI or not detected due KO blank comaminati& [VI. 

--. 

The laboratory inco;rectly identified 2,2’-oxybis (1 -chioropropaniz) and N-nitrbso-diphenylamine in 

samples FC-SE12-0406 and FT-SB02-0304. Upon examination of sample spectrum, The reviewer 
deiermined an inadequare specrral interpretation by the laboratory resulted in rhe reporrin(a of these 
i~vo compounds. The laboratory was subsequently contacTed and concurred wirh the assessment of 
;he dala reviewer. Resubmirted Form Is were provided by rhe laboratory. 

>ic, other problems were noted. 

EXECUTIVE SUMMARY 

Laboratory Performance: Two soil samples exhibited pesticide/PCB surrogate recoveries and %RPDs 

:hat were ourside of advisory QC limits. PesticidelPCB MSlMSD recoveries and %RPDs ‘were also 
outside of QC limits in one of these samples. ChromaroOraphic interferences caused by 1F’CBs and 

oiher compounds were the cause of these QC problems. Low, but Oreater rhan 10 percent 

pesticide/PCB surrogate recoveries occurred for one compound in a laboratory preparation blank and 
in a field rinsate blank. Laboratory performance is suspect because reagent-grade water should not 

exhibit poor method performance. Two soil samples were extracted outside of semivolatile holding 
limes. Several internal standards exceeded control limits in the semivolatile analysis of one sample. 
Ttl? sample was re-run as required by rhe SOW but results did not improve SignificaEtly upon re- 
analysis. Several semivolatile compounds exceeded the 25% control limit for continuing calibration 
920. Several pesricide/PCB results exceed the 25% difference criteria for comparison of results 

between two columns and some results exceeded the 90% difference criteria for this parameter. 

Oti~er Factors Affecting Data Quality: One sample exhibited a low recovery for one semivolatile 

surrooare compound. One semivolatile compound was detected in equipment rinsate blanks. Field 
duplicate imprecision was noted in one duplicate pair for semivolatile compounds. Percent recovery 

,-co__ and %RPD criteria were exceeded in the semivolatile MS/MS0 analyses. ‘. 
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The data’ for these analyses were reviewed with reference to the EPA “Functional Guidelines for . 
Organic Data Review”, as amended for use within EPA Region II (l/92), and the NEESA Quidelines 
entitled “Sampling and Chemical Analysis Quality Assurance requirements for the Navy installation 
Restoration Program” (NEESA 20.2-0478; June, 1988.) 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria 
as specified in the NEESA Guidelines and the Cuality Assurance Project Plan (QAPP).” 

Russell Sloboda 
Senior Chemist/Data Validator 

.&gggg / -* ._ . . * 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
3 -. Appendix 6 - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
$. Appendix D - Support Documentation 
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TO: DAVE BRAYACK DATE: OCTO3ER 31,1994 

FROM: RUSSELL SLOBODA COPIES: DV FILE ’ 

SU3JECT: fNORGANlC DATA VALIDATION - TAL METALS including CYANIDE & 
LEAD 

. . 

CT0 138, CALVERTON NWI& NEW YORK 
CASE NO. 5015, SDG S30112 

Samples: 2/Aqueous (TAL & cyanide)/ 

Fl--S308-10 12-FB5 FT-SBO8-1012-FB6 

l/Aqueous (lead)/ 

4/Aqueous (TCLP metals)/ 

FC-ENOI-0204 FC-ENOI-0204-DU FD-ENOI-‘1214 
FD-ENOI-1214-DU 

2/Sail (TAL & cyanide)/ 

-_ I 
FC-ENOl-0204 

g/Soil (lead)/ 

FC-ENOI-0204-DU 

FD-SB03-1214 FD-SBO3-1416 FC-SBO6-0103 
FC-SBO6-0507 FC-SB06-0507-DU FD-SBOI-1214 
FD-SBOl-1416 FD-SB02-0507 FD-SB02-1517 

INTRODUCTION 
-- 

A validation was conducted on the inorganic data from the Target Analyte List (TAL) 
metals plus cvanide analysis of three (3) aqueous samples, four (4) TCLP samtples, and 
&even (1 1) Soil samples. Nine soil samples were analyzed only for lead; two soil 
samples were analyzed for TAL metals and cyanide; two field blanks (designated -FB) 
were analyzed for TAL metals and cyanide; one rinsate blank (designated ,-FIB) was 
analyzed only for lead; and four samples were analyzed only for TCLP metals. Three 
field duplicate pairs were included in the sample set (FC-SBO6-OS07 and 
FC-SB06-0507-DU; FC-ENOl-0204 and FC-ENOl-0204-DU; and FD-ENOl-1214 and 
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. 
FD-ENOI-1214-DU). 

All analyses were conducted using the Contract Laboratory Program (CLP) Statement of 
Work (SOW) ILM03.0 analytical and reporting,protocols. The data contained in this SDG 
were validated with regard to the following parameters: 

Data Completeness 
Holding Times 
initial and Continuing Calibration Verification 
CRDL Standard Analysis Results 
Laboratory and Field Quality Control Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Duplicate Results 
Field Duplicate Results 
Laboratory Control Sample Results 
Graphite Furnace Atomic Absorption Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quantitation 

The asterisk (‘) indicates that all quality control criteria were met for this parameter. 

Overview 

The samples were collected by HALLIBURTON NUS Corporation on April 27 and April 
28, 1994 and analyzed by Recra Environmental, Incorporated under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(QA./QC) criteria. 

SUMMARY -- 

Calibration Verification 

The Contract Required Detection Limit (CRDL) standard percent recoveries (%Rs) for 
lead in the Graphite Furnace Atomic Absorption (GFAA) analysis and cadmium in the 
Inductively Coupled Plasma (ICP) analysis were below the 80% lower quality control limit. 
Additionally, one CRDL Standard Analysis for lead exceeded the 150% uppermost quality 
control limit. Positive results are qualified as unusable, “R”. Associated aqueous and 
TCLP sample results were non-detected for cadmium and are qualified estimated, (UJ). 
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Non-detected results for lead in soil samples ‘are also qualified estimated, (UJ). ‘All 
aqueous field quality control blank results for lead are qualified as estimated, (J). 

ICP CRDL standard recoveries for silver, chiomium, and cadmium.were above the 120% 
upper quality control limit yet < 150%. No actions were required for these situations as 
all associated results were non-detected or greater than the affected concentration range. 

Blanks 

,_ a-., 

Cadmium and antimony were present in the laboratory blanks at maximum conc,entrations 
of 5.0 ug/L and 39.8 ug/L, respectively. In accordance with Region II guidance, no 
validation actions were required for these blanks because the concentrations were below 
the respective CRDLs for these analytes. Lead was detected in the equipment rinsate 
blank at 3.0 ug/L, a level equal to the CRDL for this analyte. In accordance with Region 
II guidelines, afiected sample results within the action level range of 5X this blank level 
are qualified as rejected, (R). These results are considered to be false positives; (artifacts 
of blank contamination). Contamination present in the field blanks was not used during 
the evaluation of the blanks, as contamination of these blanks represents the constituents 
of the source water used at the beginning of the decontamination sequence and is not 
representative of field sample collection techniques. 

Field Duoticatn Precision 

The difference between sample and duplicate results for lead exceeded the CRDL for the 
field duplicate samples FD-ENOI-1214 and FD-ENOI-1214-DU. Positive and non- 
detected results in these two samples are qualified as estimated, (J/UJ), respectively. 
Acceptable field duplicate precision was observed for the other two field duplicate pairs 
in this SDG. 

Grachite Furnace Atomic Absorotion (GFAA) Results 

Graphite Furnace Atomic Absorption (GFAA) post-digestion spike (PDS) %Rrwere below 
ihe 85% lower quality control limit for selenium in samples FT-SBOB-1 Ot2-FB5 and FT- 
S308-1012-FB6. These results are qualified estimated, (UJ). PDS %R was above the 
115% upper quality control limit for selenium in sample FC-ENOl-0204-DU. No actions 
were required for this situation as the associated result was non-detected. 

ICP Serial Dilution 

‘The’ICP serial dilution Percent Difference (%D) was greater than the 10% control limit for 



G-49-1 64276 
MEMO TO: DAVE BRAYACK 
DATE: OCTOBER 31,1994 - PAGE 4 

magnesium for field blank sample FT-SBO8-1012-FB6. Associated aqueous sample 
results greater than 10X IDL are qualified estimated, (J), for this reason. 

ADDITIONAL COMMENTS . 

The laboratory did not perform a GFAA PDS analysis on the four TCLP samples for 
arsenic or selenium. Therefore, these data could not be evaluated for this parameter. 

No other problems were noted. 

EXECUTIVE REVIEW 

Laboratory Performance: CRDL recoveries were below QC limits for two elements and 
above QC limits for four elements. Laboratory blank analyses revealed the presence of 
two analytes. GFAA PDS recoveries for selenium were below QC limits jn two samples 
and above the QC limits in one sample. The laboratory did not perform GFAA PDS 
analyses for the TCLP samples. ICP serial dilution imprecision was noted for one 
element. 

Other factors Affecting Data Quality: Lead was detected in an equipment rinsate 
blank at a level equal to the CRDL. Field duplicate imprecision was noted for one 
eiement. 

The data for these analyses were reviewed with reference to the EPA “Functional i; .’ 
Guidelines for Inorganic Data Review”, as amended for use within EPA Region II (l/92), 
and the NEESA guidelines entitled “Sampling and Chemical Analysis Quality Assurance 
requirements for the Navy Installation Restoration Program” (NEESA 20.2-0478; June, 
1988). 

The text of this report has been formulated to address only those problem areas affecting 
data quality. 

“I attest that the data referenced herein were validated according to the ayreed upon 
validation criteria as specified in the hEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 
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I 

Russell Sloboda 
Senior Che,mist/Data Validator 

’ Jslseqh A. Samchuck 
Data Validation Quality Assurance Oiiicer 

Ati2,chments: 
-.;.. 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by Ihe Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 

C49-104276 
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R’- 

R2- 

J’- 

J’- 

J3- 

J’- 

Calverton NWIRP 
CT0 138, SDG No. SE80112 

Qualification Summary 
. 

Reject, “R”, positive results for lead in affected sahpies as a result of equipmen; 
rinsate blank contamination. 

. 

Reject, “R”, positive lead results as a result of a CRDL standard > 150%. 

Accept data, but qualify as estimated, “J/UJ”, affected positive and non-detected 
results for lead and cadmium as a result of low CRDL standard analysis 
recoveries. 

Accept data, but qualify as estimated, “J/UJ”, affected positive and non-detected 
results for lead as a result of field duplicate imprecision. 

Accept data, but qualify as estimated, “J”, affected positive results for magnesium 
as a result of serial dilution imprecision. 

Accept data, bit qualify’ as estimated, “UJ”, affected non-detected results ior 
selenium as a resuli of low GFAA PDS recoveries. 



INTERNAL CORRESPONDENCE 

c49-1 I-4-002 

DATE: NOVEMBER 1, 1994 

FROM: RUSSELL SLOBODA COPIES: DV f-ILE 

SUBJECT: ORGANIC DATA VALIDATION.- TCL VOLATILE ORGANICS 
CT0 738, NWIRP CALVERTON . . 

CALVERTON, NEW YORK 
SDG NO. CP-SW01 

SAMPLES: 2iAqueousf 

CP-SW01 

CP-SW01 -TB . 

INTRODUCTION 

The sample ser for The CT0 138, NWIRP Calverton site, SDG CP-SW01 ,‘consisfs of one I1 I aqueous 
sample and one 11 ) Trip Blank IdesignaTed -TBI. All samples were analyzed for Target Compound List 
(TCL, including Freon1 volarile organic compounds. No field duplicate pairs were included in this data 

Set. 

The samples were collecred by Hallibunon NUS Corporation on AUQUSI 22, 1994 and analyzed by 
secra Environmenral, lncorporared under Naval Energy and Environmental Suppon Acrivity (NEESA) 
Level D Quality Assurance/Qualiry Comrol (QA/QC) crireria. 

AlI analyses were conducred using rhe Conrract Laborarory Program KLPI Sraremenr of Work (SOW) 
3LrVlOl .8 analyrical and reponing prorocois. 

‘- 

The dara conralned in rhis SDG were validated with regard IO The following paramerers: 

* . 
. . 

. 
l 

.- 

* 
. 

. 
. 

l 
. 

. 
. 

. 
. 

. 
. 

. 

. 
. 

Holding Times 
GC/MS Tuning and sysrem performance 
Inirial/conrinuing calibrations 
Field and laboratory meThod blank results 
Infernal srandards performance 
Surrogare spike recoveries 
Marrix spike/marrix spike duplicate results 
Compound idenrification 
Compound quanrirarion 
Derecrion limirs 
Tenrarlveiy idenrified compounds 
Data completeness 

-- 

The symbol (‘I indicates that all quality control criteria were mer for fhis parameter. Documentation 
of compliance for rhese indicated paramerers is provided in the arrached Appendix C (Regional 
Worksheets). 
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Problems affecting data quality are discussed below; documentation supporting These findings is 
presented in Appendix D. Qualified analytical results are presented in Appendix A. 

SUMMARY 

Volatile Orqanic Compound Analvsis 

The initial calibration Percent Relative Standard Deviation (%RSD) for acetone exceeded the 30% 
quality control limit. Associated r&ults which were qualified as non-detected as a result of blank 
contamination are additionally qualified as estimated, [,UJl, as a result of this calibration 

noncompliance. 

The continuing calibration Percent Differences (‘SDS) for bromomethane, carbon tetrachloride, and 
ireon were greater than rhe 25% quality control limit. These calibration deficiencies indicate a lack 

oi consistency in instrumental response which could lead to inaccurate quantitation. Only non- 

derected results were repot-ted for These compounds in the affected samples and These non-detects 
are qualified as esrimated, (UJI. 

The fOliOWiflQ contaminants were detected in the laboratory method blanks at the maximum 

concenrrations indicated: 

Compound 

Maximum Action Level 
Concenrration JWaterl 

Merhylene chloride 6 W/L 60 PQIL 
2-Butanone 12 MN- 120 PQ/L 
Acetone 12 JJQlL 120 MM- 

Zlank Actions: 

* Value c Contract Required Quanritarion Limit (CRQL); repon CRQL followed by a IUI. 
. Value > CRQL and < action level; repon value followed by a iU1. 
. Value > CRQL and > action level: repon value unqualified. 

No qualifications were required for 2-buranone as no positive results were reported for xhi; compound 
in the associated samples. Positive results for the remaining compounds were qualified in the manner 
Indicated in the blank action table. 

ADDITIONAL COMMENTS 

After discountin laboratory blank contamination and column bleed artifacts, no Tentatively Identified 
Compounds (TICS) were detected in the sample. 

No orher problems were noted. 
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EXECUTIVE SUMMARY 
* 

Laboratory Performance: Minor initial and continuing calibration noncompliances were noted. 
Methylene chloride, acetone, and 2-butanone were detected in laboratory blanks. 

Other Factors Affecting Data Qualiry: None. 

The data for these analyses were reviewed with reference to the EPA “Functional Guidelines for 
Organic Data Review”, as amended for use within EPA Region 2 (l/921, and the NEESA guidelines 
entitled “Sampling and Chemical Analysis Quality Assurance requirements for the Navy lnstaliation 
Restoration P,rogram” (NEESA 20.2-0478; June, 1988.1 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria 
as specified in the NEESA Guidelines and the Quality Assurance Project Plan (QAPP).” 

Russell Sloboda 
Senior Chemist/Data Validator 

.’ 

/’ . 
6alliburron ,&S Corporation 

f 
JoseDh A. Samchuck 
CLEAN Data Validation Quality Assurance Officer 

Attachments: 

1 Appendix A - Qualified Analytical Results 
2. Appendix B _ Results as Reported by the Laboratory 
3. Appendix C f Regional Worksheets 
4. Appendix D . Supporr Documentation 



INTERNAT, CORRESPONDENCE 

TO: 

FROM: 

SUi3JECT: 

SAMPLES: 

Q,+ViDl3pA\iA~-fii -. ,(;.*.;:.-, .A ::‘-y.;,+.. . - -- .- 

TRACY RO3ERTS 

DATE: NOVEMBER II,1994 

COPIES: D.V. FILE 

INORGANIC DATA VALIDATION - TAL METALS AND LEAD, 
1NCLUDlN G CYANIDE 
CT0 138, NWlRP CALVERTON, idEW YORK 
SDG GW04 

18/Aqueous/ 

TAU 
FT-GWOI-I FT-GWOI -S F/--G WO3-S 
FT-GW03-S-DU-01 F-l--GW03-S-RB Fi--GWOS-I 
FT-GWOS-S FT-GWDG-I FT--G WO6-S 

LEAD/ 
FC-GWOI-I FC-GWOI-S FC-GW02-I 
FC-G WO2-S FC-GW02-S-DU-0 1 FC-G WO4-I 
FC-G WO4-S FC-GWC5I FC-GW05S 

Introduction 

Inorganic data from the Target Analyte List (TAL) metals and cyanide for nine aqueous 
-i; .- samples, including one field duplicate pair (namely, samples FT-GW03-S and FT-GW03- 

S-DU-01) were included for analysis. Nine additional samples were analyzed for lead 
only, including a field duplicate pair (namely, samples FC-GW02-S and FC-GW02-S-DU- 
01). One equipment rinsate blank (designated with the suffix-FB) was included for TAL 
metals analyses. The samples were evaluated based on the following parameters: 

. 
. . 

. 

. 
. . 

. 

. 

. 
. . 

. 

‘Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Results > 
Laboratory Du.plicate Precision 
Field Duplicate Precision 
Laboratory Control Sampie Results 
Furnace Atomic Absorption Results 
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. ICP Serial Dilution Results 

. Detection Limits ’ 
* * Sample Quantitation 

The symbol (*), indicates that ail quality conirol criteria were met for this parameter. 

Documentation of compliance for these parameters is provided in Appendix B (,Regional 
Worksheets). Problems affecting data quality are discussed below, and the data 
spreadsheets presented in Appendix A (Qualified Anaiytical Results) summarize the 
validation qualifications. Documentation to support the findings offered in this report is 
provided in Appentiix C (Support Documentation). 

NEESA guidance requires the analysis of quality control blanks at a frequency of one 
every other day. Sample FC-GWOl-I-RB was not designated for analysis and was 
unnecessarily analyzed. It is not included in this SDG. 

Overview 

The samples were collected by Halliburton NUS Corporation on August 29 and 30, 1994 
and were analyzed by Recra Environmental, Inc. Laboratories under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(QVQC) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 

‘-- pro?ocols. 
.. 

Summary 

The CRDL Standard analysis recoveries for nickel were > 120%, but < 150%. Positive 
results for nickel were qualified as estimated, [code J(l)]. The CRDL Standard analysis 
recoveries for lead by GFAA and silver were < 80%, but > 50%. All affected leacl results 
were qualified as estimated, [code J(2).]. The affected silver nondetects were clualified 
as estimated, [code J(3)]. 

-LL 

The laboratory failed to perform a matrix spike to adequately represent the aqueous 
matrix. Thus, positive results < 4 X SOW spiking levels were qualified as estimated, 
[code J(4)]. 

The Laboratory Duplicate Analyses were not performed, hence, all sample data ?I CRDL 
required qualification, as required per Region II validation protocol. ..Positive results > - 
CRDL, were qualified as estimated [code J(S)]. 

I 

Field Duplicate Precision analysis of samples l?-GW03-S and FT-GW03-S-DUO1 for the 
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analyte zinc was noncompliant. The difference between initial and duplicate results were 
> CRDL, where the initial sample result was c 5X CRDL. Therefore, all zinc resufts were 
qualified as estimated, [code J(6)]. 

Problems were noted during the ICP serial dllution analysis of iron, and manganese, as 
%Ds for these analytes exceeded 10% but were c 100%. Positive resufts for these 
analytes c 10 X’ IDL in the affected Samples were qualified as estimated, [code J(7)]. 

The Graphite furnace Atomic Absorption (GFAA) Post Digestion Spike (PDS) recoveries 
for selenium fell below the 85% lower quality control limit. Nondetects for this analyte in 
the affected samples were qualified as estimated, [code J(8)). 

Executive Summary 

Laboratory Performance: CRDL standard analyses noncompliances were noted for 
several analytes. The Laboratory Duplicate Analyses were not performed. The Field 
Dupiicate precision analysis for zinc fell outside the quality control limit. Several analytes 
failed to meet the ICP Serial Dilution performance’criteria. 

Other factors Affecting Data Quality: The laboratory did not perform matrix spike 
analyses. Several selenium PDS recoveries fell below the 85 %R quality control timit. 

The data for these analyses were reviewed with reference to the “National functional 
Guidelines for Inorganic Data Validation“, as amended for use within USEPA Region II, 

-’ and the NEESA document entitled “Sampling and Chemical Analysis Quality Assurance 
Requirements for the Navy InstaIation Restoration Program” (NEESA 20.2-047B; e/88). 

The text of this report has been formulated to address only those problem areas affecting 
data quality. 

“1 attest that the data referenced herein were validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” = 

Tracy Roberts 
Chemist/Data Vaiidator 
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Y Joseph Samchuck 
Data Validation Quality Assurance Officer 

c-49-1 ‘14033 

Attachments: 

I. Appendix A - Qualified Analytical Results 
2. Appendix 8 - Regional Worksheets 

-, 3. Appendix C - Support Documentation 
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QUALFICATION KEY: 

J’ - Qualify as estimated, J, positive results for nickel as a result of CRDL Standard 
analysis recovery > 120%, but < 150%. 

J* - Qualify as estimated, J, positive results for lead as a result of marginally low CRDL 
Standard analysis recovery. 

J3 - Qualify as estimated, UJ, nondetects for silver as a result of marginally low CRDL 
Standard analysis recovery. 

J’ - Qualify as estimated, J, positive results c 4X SOW spiking levels in affected samples 
as a result of failure to perform aqueous matrix spike analyses. 

J5 - Qualify as estimated, J, positive results > CRDL in affected samples as a result of 
failure to perform aqueous laboratory duplicate analyses. 

J, - Qualify as estimated, J and UJ, positive results and nondetects, as a result of a field 
duplicate difference > CRDL between initial and duplicate analyses, for zinc, where the 
initial result was < 5X CRDL. 

J’ - Qualify as estimated, J, positive results < 10X IDL for iron, and manganese in 
Zected samples due to ICP serial dilution analysis %Ds > IO%, but c 100%. 

.il . . -J’ - Qualify as estimated, UJ, nondetects in affected samples as a result of selenium PDS 
recoveries < 85%. 

-- 
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TO: DAVP BRAYACK : DATE: NOVEM3ER II,1994 . . - ._-.- 

FROM: TRACY ROBERTS . COPlES: D.V. FILE 

SLBJECT: INORGANIC DATA VALIDATION - TAL METALS, INCLUDING CYANIDE 
CT0 138, NWlRP CALVERTON, NEW YORK 
$QG TAO1 

SAMPLES: 6/Aqueous/ . 

FI--G WO2-I Fl--GW02-S FT-GW02-S-DU 
FJ-G WO4-S FT-G WO7-S Fl--TAO1/02 

Introduction 

Inorganic data from the Target Analyte List (TAL) metals and cyanide for six: aqueous 
samples, including one field duplicate pair (namely, samples FT-GW02-S and FT-GWOZ- 
S-DU-02) were included for analysis. Sample FT-TA01/02 is a composit,e sample 
comprised of samples FT-TAOI-and FT-TA02. The samples were evaluated based on 
the following parameters: 

- i.. .’ 
f 

. 

. 
. 

. 

* 

. 
- a 

. 
l 

: 

. 

. 

. 
* 

. 
. . 
. . 
* . 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Results 
Laboratory Duplicate Precision 
Field Duplicate Precision 
Laboratory Control Sampie Results 
Furnace Atomic Absorption Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quantitation 

The symbol (+), indicates that all quality control criteria were met for this parameter. 
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Documentation of compliance for these parameters is provided in Appendix B (Regional 
Worksheets). Problems affecting data quality are discussed below, and the data 
spreadsheets presented in Appendix A (Qualified Analytical Results) summarize the 
validation qualifications. Documentation to support the findings offered in this report is 
provided in Appendix C (Support Documentation). 

Overview 

The samples were collected by iialliburton NUS Corporation on August 31, 1994 and 
were analyzed by Recra Environmental, Inc. Laboratories under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Contiol 
(QA/QC) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

NEESA guidance requires the analysis of quality control blanks at a frequency of one 
every other day. Sample FT-GW02-S-FIB was not designated for analysis and was 
unnecessarily analyzed. It is not included in this SDG. 

Summanf 

The CRDL Standard analysis recovery for nickel was > 120%, but < 150%. Positive . 
results for nickel were qualified as estimated, [code J(l)]. The CRDL Standard analysis 
recovery for lead and silver were < 80%, but > 50%. All affected lead results were 

-a: “qualified as estimated, [code J(2)). The affected silver nondetects were qualified as 
estimated, [code J(3)]. 

The Matrix Spike analysis recovery for silver was below the 75% lower quality control 
limit. Therefore, all silver results were qualified as estimated, [code J(4)]. 

The Graphite Furnace Atomic Absorption (GFAA) Post Digestion Spike (PDS) recovery 
for selenium in sample F;T-GW07-S and thallium in sample FT-TAOi/ fell below the 
85% lower quality control limit. Nondetects for these analytes in the affected samples 
were qualified as estimated, [code J(5)]. 

Executive Summary 

Laboratory Performance: CRDL standard analyses noncompliances were noted for 
several analytes. 

Other Factors Affecting Data Quality: The Matrix Spike recovery was 
noncompliant for silver. Several selenium and thallium PDS recoveries fell below the 85 
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%R quality control limit. Sodium contamination was detected in the field quality control 
rinsate blank. 

The data for these analyses were reviewed with reference to the “National functional 
Guidelines for Inorganic Data Validation”, as amended for use within USEPA Region II, 
and the NEESA document entitled “Sampling and Chemical Analysis Quality Assurance 
Requirements for the Navy Installation’ Restoration Program” (NEESA 20.2-04793; G/88). 

The text of this report has been formulated to address only those problem areas affecting 
data quality. 

“I attest that the data referenced herein were validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 2 

,/ 

; +%lliburton NUS Corporyon 

J 

Tracy Roberts 
Chemist/Data Validator 

&hfl&J I 
HalFburton -thus -Corporation 

!/ 
,/ . 

/Joseph Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

-- 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Regional Worksheets 
3. Appendix C - Support Documentation 



MEMO TO: DAVID BRAYACK 
DATE: NOVEM3ER II,1994 - PAGE 4 

c-49-1 14079 

QUALlFlCATiON KEY: 

J’ - Qualify as estimated, J, positive results for nickel as a result of CRDL Standard 
analysis recovery > 120%, but < 150%. * 

J* - Qualify as estimated, J and UJ, positive results and nondetects for lead as a result 
of marginally low CRDL Standard analysis recovery. 

J3 - Qualify as estimated, UJ, nondetects for silver as a result of marginally low CRDL 
Standard analysis recovery. 

J’ - Qualify as estimated’, UJ, nondetects for silver as a result of matrix spike analysis 
recovery < 75%. 

J, - Qualify as estimated, UJ, nondetects in affected samples as a result of selenium and 
thallium GFAA PDS recoveries c 85%. 

-;z 

-- 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 31501 L/ 

DAVID 3RAYACK DATE: NOVEMEIEF? 11, 1994 

TRACY ROEIERTS 

INORGANIC DATA VALIDATION - LEAD 
CT0 138: NWIRP, CALVERTqN, NEW YORK 
SDG SB04B 

FD-S604-I 315 FD-SBOCI 517-RB FD-SBOCI 517 

Introduction 

Inorganic data ior three (3) CLP lead sample results, including a quality control rinsate 

blank (designal- ‘ad with the suffix-R3), were evaluated using the following parameters: 

. Data Completeness 
* . Holding Times 

. 

I 
. 

_- ., .- 
T 

l 

x 
. 

Calibration Verification 
Laboratory and Field Blank Analyses 
Laboratory Control Sample Results 
Matrix Spike Results 
Laboratory and Field Duplicate Results 
Furnace Atomic Absorption Results 
Detection Limits 
Sample Quantitation 

The symbol (*), indidates that all quality control criteria were met for this parameter. 

Doc’umeniation of compliance for these parameters is provided in Appendix B (Regional 
Worksheets). Problems affecting data quality are discussed below; documentation to 
support the findings offered in this report is contained in Appendix C. Spreadsheets 
(presented. in Appendix A, Qualified Analytical Results) summarize th?e validation 
qualifications. 

,” i>-. 
The samples were collected by Halliburton NUS Corporation on May 25, 1994 and were 
analyzed by Recra Environmental, Inc. Laboratories under. vaval Energy and 

Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
*(OA/QC) criteria. All analyses were conducted in accordance with the Contract 
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Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
* protocois. 

Summary 

The laboratory failed to perform a matrix spike to adequately represent the aqueous 
matrix. Positive results -z 4 X SOW spiking level were qualified as estimated, [code J(l)]. 

The laboratory failed to perform a laboratory duplicate analysis. No action was taken 

since sample results were less than the CRDL. 

Executive Summary 

Laboraton/ Performance: The laboratory failed to perform a matrix spike analysis. 

O!her Factors Affectinq Data Qua& None. 

The data for these analyses were reviewed with reference to the “National Functional 
Guidelines for Inorganic Data Validation” and the NEESA document entitled “Sampling 
and Chemical Analysis Quality Assurance Requirements for the Navy Installation. 
Restoration Program” (NEESA 20.2-0478; 6/88). 

Ti?e text of this report has been formulated to address only those problem areas affecting 

622 quality. 

“1 at-test that the data referenced herein were validated according to the agreed upon 
iralidation criteria as specifieci in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 

Tracy Roberts 
Chemist/Data Validator 
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Joseph Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Regional Worksheets 
3. Appendix C - Support Documentation 
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QUALIFICATION KEY: 

J’ - Qualify as estimated, J, positive results for lead as the laboratory failed to perform 
a matrix spike analysis. . 



INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUE?JECT: 

SAMPLES: 

INORGANIC DATA VALIDATION - tAL METALS, INCLUDING CYANIDE, 
tiEXAVALENT CtiROMIUM AND TCLP EXTRACT 
CT0 138, NWIRP CALVERTON, NEW YORK 
SDG WST22 

1 /SOIL/-rAL/TCLP 

NP-WST22-0405 

Inorganic data from the Target Analyte List (TAL) metals, cyanide and hexavalent 
chromium for one soil sample, as well as inorganic data, from the Toxic Characteristic 
Leachate Procedure ior metals, was included ior analysis. The samples were evaluated 
based on the following parameters: 

. Data Completeness 

. Holding Times 

. Calibration Variiicaiion 

. Laboratory and Field Blank Analyses 
--:., ..- * ICP Interference Check Sample Results 

. Matrix Spike Results 

. Laboratory Duplicate Precision 
T . Laboratory Control Sample Results 
-2 -. Furnace Atomic Absorption Results. 

-. . ICP Serial Dilution Results 
* * Detection Limits 
w * . . Sample Quantitation _. 

The symbol (*), indicates that all quality control criteria were met for this parameter. 

_, ---“‘- 

Documentation of compliance for these parameters is provided in Appendix B (Regional 
Worksheets). Problems affecting data quality are discussed below, and the data 
spreadsheets presented in Appendix A (Qualified Analytical Results) summarize the 
validation qualifications. Documentation to support the findings offered in this repot-t is 
provided in Appendix C (Support Documentation). 
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c-49-i I-4-135 

Overview 

The samples were collected by tialliburton NUS Corporation on April 21, 1994 and were 
analyzed by Recra Environmental, Inc.. Laboratories under Naval Energy and 
Environmental ‘Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(QA/QC) criteria. All analyses were conducted in accordance with the Contract 
Laboratory Program (CLP) Statement of Work (SOW) 3/90 analytical and reporting 
protocols. 

Summary 

The holding time for the cyanide analysis exceeded the 14 day criterion. The cyanide 
positive result was considered biased low and qualified as estimated (code J(1)) as per 
Region II protocol. 

The hexavalent chromium analysis exceeded the 24 hour holding time criterion. The 
sample that .required hexavalent chromium analyses was received by the laboratory 
outside of aforementioned holding time as indicated in the sample data package case 
narrative. The sample was analyzed by the laboratory within 24 hours of receipt. .The 
hexavalent chromium result in the &ssociated sample was considered biased low and 
qualified as estimated [code J(2)] as per Region II protocol. 

As indicated in the laboratory case narrative, a TCLP preparation blank for mercury was 
nor performed. The laboratory case narrative also indicated that no Post Digestion Spike 
Duplicate analyses were performed. No actions were required. 

The Continuing Calibration Verification (CCV) recovery (%R) for arsenic in the TCLP 
ex”tract was extremely low (i.e < 75%). The arsenic nondetect in the associated TCLP 
sample was qualified as unusable, and rejected [code R(l)]. 

The CRDL Standard analysis recoveries for cadmium and lead associated with the TAL 
sample were extremely high (i.e. > 120% and > 150%). Positive results for the 
aforementioned analy-tes in the associated TAL sample were qualified as unusable and 
rejected (code R(2) 1. -ZL 

A CRDL Standard analysis recovery for cadmium associated with the TCLP sample was 
10~4 ,(i,e. c80%, but >50%). The associated cadmium positive result was qualified as 
esiimated [code J(3)]. 

The CRDL Standard analysis recovery for chromium associated with the TCLP extract was 
nigh (i.e. > 120 S/o, but c 150%). The positive result for chromium in the associated TCLP 
sample was qualified as estimated (code J(4)]. 
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The laboratory failed to perform a matrix spike analysis to adequately represent the soil 
matrix. Thus, positive results c 4 X Statement of Work (SOW) spiking level, in the TAL 
metals sample, were qualified as estimated, [code J(5)]. 

The Laboratory Duplicat, +a Analyses were not performed, hence, all sample data? CfiDL 
required qualification, as per Region Il,validation protocol. Positive results? CRDL, in the 
TAL metals sample, were qualified as estimated (code J(S)]. 

Problems were noted during the ICP serial dilution analysis of iron and manganese as 
noted in the soil matrix, as %Ds for these analytes exceeded 10% but were 5 100%. 
Positive results for these analytes 1 10 X IDL in the affected samples were qualified as 
estimated, [code J(7)]. 

Analytical data qualified as “JN” or “R” may not be used to demonstrate compliance with 
Toxicity Characteristic or Land Ban Regulations. 

EXECUTIVE SUMMARY 

.* ‘\ LABORATORY PERFORMANCE: The holding time for the cyanide analysis was exceeded. 
The laboratory failed to perform a TCLP preparation blank for mercury. A CCV 
noncompliance was noted for the analyte arsenic. CRDL standard analyses 
noncomplian,, r*s were noted for several analyies. The Matrix Spike Analyses was not 
petiormed. The laboratory failed to peri’orm the Laboratory Duplicate Analyses. Several 
2.n2iy;es failed to m,, -i the ICP Serial Dilution performance criteria. 

-- ; -, -. OTHER FACTORS AffECTlNG DATAQUALITY: The holding time for hexavalent chromium 
vm exceeded. 

The data for these analyses were reviewed with reference to the “National Functional 
Guidelines for Inorganic Data Validation”, 3/90 SOW as amended for use within USEPA 
Region II, and the NEESA document entitled ‘Sampling and Chemical Analysis Quality 
Assurance Requirements for th, e Navy Installation Restoration Program” (NEEISA 20.2- 
0476; 6/88). 

The text of this report has been formulated to address only those problem areas affecting 
daia quality. 
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“I attest that the data referenced herein were validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 

.- 
Tracy Roberts 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Otiicer 

AC;SZ iiments: 

:< -. 1. Appendix A - Qualified Analytical Results 
3 
31 

Appendix B - Regional Worksheets 
Appendix C - Support Documentation 

-- 
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. QUALlflCATlON KEY: 

J’ - Qualify as estimated, J, positiv e rasult ior cyanide as the holding time was excee,ded. 

J’ - Qualify 2s estimated, J, positiv, = result ior hexavaient chromium, 2s the holding time 
was exceeded. 

J’ - Qualify as estimated, J, positive results ior cadmium associated with the TCLP 
sample, 2s a result of CRDL Standard analysis recovery < 80%, but > 50%. 

J4 - Cualify as estimated, J, posiiiv e results ior chromium associated Aih the TCLP 
sample, 2s a result oi marginally low CRDL Standard analysis recovery. 

J’ - Qualify 2s estimated, J, positiv, = results < 4X SOW spiking level associated wiih the 
TAL sample 2s a result o i iailure to petiorm soil matrix spike analyses. 

Jj - Qualify as esiimated, J, positive results 2 CRDL in associa!ed TAL SX@SS as a 
result oi failure to penorm soil laboratory duplicate analyses. . 

J’ - Ctiaiiij, 2.S 2SiiiT ated, J, posiiive rssulis > iOX IDL ior iron and manganese in aEec!ed - 
soil samples due 10 ICP serial dilu;ion analysis %Ds > ‘iO%, but 2 100%. - 

F, ’ - Reieci as unusable, 3, positive resul t ior arsenic associated :-lit;1 the TCL.P s2~1pk 

cjfde to exctremely 101~ CCV analysis recovery. 

--+; . . . ,Y, 72 - Reject as unusable, R, pOSiii\fe results ior cadmium and lead zssociaied with the TAL 
ss;;lple due io extremeiy high CRDL Standard analysis recovery. 

- 
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TO: ~ 

ANNE K. BATTISTA 

INTERNAL CORRESPONDENCE 

c-49-12-4-017 

DATE: DECEMBER 20, 1994 

COPIES: DV FILE 

SUBJECT : ORGANIC DATA VALIDATION-TCLP ORGA&ICS 
CT0 0138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), 
CALVZRTON, NEW YORK 
SDG NO. DROl 

SAMPLES: l/Solid/ 

FT-DROl 

INTRODUCTION . 

The sample set for the CT0 138 NWIRP, Calverton, New York site, SDG 
DROl, consists of one (1) solid environmental sample that was 
extracted via the Toxicity Characteristics Leaching Procedure 
(TCLP) and analyzed for the TCLP target compound list organics: 
(volatile, semivolatile; pesticide, and herbicide organic 
compounds). No sample was designated for Matrix Spike/Matrix 
Spike Duplicate (MS/MSD) analysis by the field crew. 

The sample was collected by Halliburton NUS Corporation on August 
31st, 1994 and analyzed by Recra Environmental, Inc. All analyses 
were conducted in accordance with Naval Energy and Environmental 
Suuport Activity (NEESA) Leve, f C Quality Assurance/Quality Control 
(QA/QC) criteria, using Contract Laboratory Program (CLP) Statement 
of Work (SOW) OLM01.8 and Test Methods for Evaluating Solid Wastes 
(SW 946) analytical and reporting protocols. The data contained in 
this SDG were validated with regard to the following parameters: 

Data completeness 
Holding times 
GC/MS tuning and system performance 
Initial/continuing calibrations 
Laboratory method blank results 
Surrogate spike recoveries 
Blank Spike/Blank Spike Duplicate Results 
Internal standards performance 
Compound identification 
Compound quantitation 
Detection limits 

The symbol (*) indicates that all quality control criteria were met 
for this parameter. Documentation of compliance for these 
indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). 
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Problems affecting data quality are discussed below; documentation 
.supporting these findings are presented in Appendix.D. Qualified 

Analytical results are presented in Appendij: A. 

SUMMARY . 

Volatile OrCTaniC CORIDOUnd Analvsis 

The following contaminant was detected in the TCLP laboratory 
method blank at the maximum concentration indicated: 

ComDound 
Benzene 

Maximum 
Concentration 

. 007 mg/L 

Action 
Level 
.035 mg/L 

Blank Actions: 

0 Value c Contract Required Quantitation Limit (CRQL) ; 

renort CRQL followed by a U. 
l Vaiue > CRQL and c action level; report value followed by 

a U. 
a Value > CRQL and > action level; report value 

unqualified. 

Samples Affected: All 

The aliquot used for analysis and dilution factor were considered 

prior to the application of the action level. The positive result 

for benzene, in the affected sample, was- qualified in the manner 
indicated by the blank action table. 

No other problems were noted. 

Semivolatile Orcanic Comnound Analvsis 

The initial calibration Percent Relative Standard Deviation (IRSD) 
for pyridine was greater than the 50% validation quality control , 
limit. The nondetected result reported for this compound in the 
associated sample is qualified as estimated, (UJ). 

The compound pyridine had some continuing calibration Pe:rcent 
Differences (%Ds) greater than the 25% quality control limit. 
Positive and nondetected results are affected by this 

noncompliance. The nondetected result reported for pyridine was 
qualified as estimated, (UJ). In addition, the %D for nitrobenzene 
was noncompliant however, only method blanks and blank spikes were 
affected. Therefore, no action was taken. 

No other problems were noted. 



c-49-12-4-017. 

MEMO TO: DAVE BRAYACK 
DATE: DECEMBER 20, 1994 - PAGE 3 

Pesticide Organic ComDound Analvsis 

The pesticide surrogate dibutylchlorendate (DBC) had a slightly 
high Percent Recovery (%R) for the blank spike sample on one 
analytical GC column. No action was taken since the environmental 
sample was not affected. 

The blank spike/blank spike duplicate %Rs for gamma-BHC a;: 
Heptachlor were above the upper quality control limits. 
addition, the Relative .Percent Differences (RPDs) for gamma-BHC, 
Heptachlor and Endrin were high. No action is taken based on blank 
spike noncompliances alone according to Region II data validation 
protocol,. hence no qualifications were necessary. 

No other problems were noted. 

Herbicide Oraanic ComDound Analvsis 

The herbicide surrogate DCAA, had a low %R on both columns for 
sample FT-DROl. No reanalysis was performed. The nondetected 
results for the target compounds were qualified as estimated, (UJ). 

No other problems were noted. 

ADDITIONAL COMMENT'S 

Analytical data oualified as (JN) or (R) may not be used to 
demonstrate compliance with Toxicity Characteristic or Land Ban 
Reguiations. 

EXECUTIVE SUMMARY 

Laboratory Perfomnce Issues: Benzene was detected in the 
volatile laboratory method blank. The semivolatiie compounds, 
pyridine and nitrobenzene, had continuing calibration %Ds greater 
than 25%. The pesticide surrogate DBC had a high %R in the blank' 
sample. Additionally, there were blank spike noncompliances in the 
pesticide fraction. 

Other Factors Affecting Data Quality: The herbicide surrogate 
DCAA had low %Rs for the environmental sample. 
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The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (l/92), as 
amended for use within EPA Region.11, and the NBESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Programtl (20.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

MI attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Proj'ect Plan (QAPP)." 

. 
/(?/.I,~ /&, * 

Halliburton NUS Corporation 

Anne K. Battista 
Chemist/Data Vaiidator 

)i&lliburd MS Corporation 
' .' 

JJoseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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TO: 

FROM: 

SUBJECT : 

SAMPLES: 

DATE: DECEMBER 20, 1994 

ANNE K. BATTISTA .COPIES: DV FILE 

ORGANIC DATA VALIbATION-?CLP ORGANICS 
CT0 0138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), 
CALVERTON, NEW YORE 
SDG NO. DROl 

l/Solid/ 

FT-DROl 

INTRODUCTION 

The samnle set for the CT0 138 NWIRP, Calverton, New York site, SDG 
DROl, consists of one (1) solid environmental sample that was 
extracted via the Toxicity Characteristics Leaching Procedure 
(TCLP) and analyzed for the TCLP' target compound list organlcs: 
(volatile, semivolatile, pesticide, and herbicide organic 
comDounds) . No sample was designated for Matrix Spike/Matrix 
Spike Duplicate (MS/MSD) analysis by the field crew. 

The sample was collected by Halliburton NUS Corporation on August 
3lst, 1594 and analyzed by Recra Environmental, Inc. All analyses 
were conducted in accordance with Naval Energy and Environmental 
SuDDort Activity (NEESA) Level C Quality Assurance/Quality Control 
lCli?QC) criteria, using Contract Laboratory Program (CLP) Statement 
of Work (SOW) OLk01.8 and Test Methods for Evaluating 
(SW 846) analytical and reporting protocols. The data 
this SDG were validated wit-. h regard to the following 

Solid Wastes 
contained in 
parameters: 

* l Data completeness 
* . Holding times 
* . GC/MS tuning and system performance 

l Initial/continuing calibrations 
. Laboratory method blank results 
0 Surrogate spike recoveries 
. Blank Spike/Blank Spike Duplicate Results 

* . Internal standards performance 
t . Compound identification 
* . Compound quantitation 
* . Detection limits " 

The symbol (*) indicates that all quality control criteria were met 
for this parameter. Documentation of compliance for these 
indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). 
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Problems affecting data quality are discussed below; documentation 
supporting these findings are presented in Appendix D. Qualified 
Analytical results are presented in Appendix A. 

SUMMARY . 

Volatile Organic ComDound AnalYSiS 

The following contaminant was detected in the TCLP laboratory 
method blank at the maximum concentration indicated: 

. 
Maximum Action 

ComDound Concentration Level 
Benzene .007 mg/L . 035 mg/L 

Blank Actions: 

l Value c Contract Required Quantitation Limit (CRQL); 
report CRQL followed by a U. 

l Vaiue > CRQL and 
a U. 

. Value > CRQL 
unqualified. 

Samples Affected: All 

c action level; report value followed by 

and > action level; report value 

The aliquot used for analysis and dilution factor were considered 
prior to the application of the action level. The positive result 
for benzene, in the affected sample, was qualified in the manner 
indicated by the blank action table. 

No other problems were noted. 

Semivolatile Organic ComDound Analysis 

The initial calibration Percent Relative Standard Deviation (%RSD) 
for pyridine was greater than' the 50% validation quality control 
limit. The nondetected result reported for this compound in the 
associated sample is qualified as estimated, (UJ). 

The compound pyridine had some continuing calibration Percent 
Differences (%Ds) greater than the 25% quality control limit. 
Positive and nondetected results are affected by this 
noncompliance. The nondetected result reported for pyridine was 
qualified as estimated, (UJ). In addition, the %D for nitrobenzene 
was noncompliant however, only method blanks and blank spikes were 
affected. Therefore, no action was taken. 

I 
No other problems were noted. * 



c-49-12-4-017 

MEMO TO: DAVE BRAYACK 
DATE: DECEMBER 20, 1994 - PAGE 3 

Pesticide Organic COIWOUnd Analvsis 

The pesticide surrogate dibutylchlorendate (DBC) had a slightly 
hioh Percent Recovery (%R) for the blank spike sample on one 

-he environmental ---a-- 

analytical GC column.- No action was taken since LL _ 
sample was not affected. 

The blank spike/blank spike duplicate %Rs for gamma-BHC am$ 
Heptachlor were above the upper quality control limits. 
addition, the Relative Percent Differences (RPDs) for gamma-BHC, 
Heptachlor,and Endrin were high. No action is taken based on blank 
spike noncompliances alone according to Region II data validation 
protocol, hence no qualifications were necessary. 

No other problems were noted. 

Iierbicide Organic Comnound Analvsis 

The herbicide surrogate DCAA, had a low %R on both columns for 
samDle FT-DROl. No reanalysis was performed. The nondetected 
res;lts for the target compounds were qualified as estimated, (UJ). 

No other problems were noted. 

ADDITIONAL COMMENTS 

Analytical data oualified as (JN) or (R) may not be used to 
demonstrate compliance with Toxicity Characteristic or Land Ban 
Regulations. 

. EXECUTIVE SUMMARY 

Laboratory Performance Issues: Benzene was detected in the 
volatile Laboratory method blank. The semivolatile compounds, 
pyridine and nitrobenzene, had continuing calibration %Ds greater 
than 25%. The pesticide surrogate DBC had a high %R in the blank 
sample. Additionally, there were blank spike noncompliances in the 
pesticide fraction. 

Other Factors Affecting Data Quality: The herbicide surrogate 
DCAA had low %Rs for the environmental sample. 
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The data for these analyses were reviewed with'reference to the EPA. 
Functional Guidelines for Organic Data Validation (l/92), as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration ProgramIt (20.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAPP)." 

i-h, 
Xalliburton NUS Corporation 

Anne K. Battista 
Chemist/Data Validator 

J Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix 'C - Regional Worksheets 
4. Appendix D - Support Documentation 



Data Qualifier Kev 

U Value is a nondetect as reported by the laboratory or has been qualified 
based on blank contamination. 

UJ Nondetect is qualified as estimated because of various technical reasons 
(i.e., initial and/or continuing calibration noncompliances and low surrogate 
%Rs). 
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FROM: 

SUBJECT : 

SAMPLES: 

HalliburtonNUS 
CORPORATION INTERN~coRREsPoNDEjKE 

C-49-12-4-036 

DATE: DECEMBER 20, 1994 

. COPIES: DV FILE 

ORGANIC DATA VALIDATION-TCLP VOA/BNA/PEST/HERBICIDIs 
CT0 138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWICRP), 
CALVERTON, NEW YORK 
CASE NO. 5015, SDG NO. SB0108 

2/Sail/ 

NP-ST24-0405 NP-ST24-0405-DU 

INTRODUCTION 

A validation was performed on the analytical data from the Toxicity 
Characteristic Leaching Procedure (TCLP) volatile, semivolatile, 
pesticide, and herbicide compound analyses of two (2) soil samples 
(consisting one field duplicate pair - samples NP-ST24-04050 and 

NP-ST24-0405-DU) analyzed by RECRA Environmental under SDG SBCll08. 
These samples were collected by Halliburton NUS Corporation on 
April 21, 1994. 

No field quality control blanks were included in this sample 
delivery group. However, field blanks were collected and submitted 
to the laboratory. 

All analyses were conducted in accordance with Naval Energy and 
Environmental Support Activity (NEESA) Level C 
Assurance/Quality 

Quality 
Control (QA/QC) criteria, using Contract 

Laboratory Program (CLP) Statement of Work (SOW) OLM01.8 and Test 
Methods for Evaluating Solid Wastes' (SW-8461 analytical and 
reporting protocols. 

The data contained in this SDG were validated with regard to the 
following parameters: 

* a Holding times 
0 GC/MS tuning and system performance 

* l Initial/continuing calibrations 
l Laboratory method blank results 
l Internal standards performance 

* a Surrogate spike recoveries 
a Field duplicate precision 
l Compound identification 
l Compound quantitation + 
0 Detection limits 



MEbSO TO: DAVE BRAYACK C-49-12-4-036 
DATE: DECEMBER 20, 1994 
PAGE 2 

The symbol (*) indicates that all quality control criteria were not 
met for this parameter. Documentation of compliance for these 
indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). 

Problems affecting data quality are'discussed below; documentation 
supporting.these findings is presented in Appendix D. Qualified 
Analytical results are presented in Appendix A. 

Volatile Orsanic Comoound Analvsis 

No problems were noted for the volatile fraction. 

Semivolatile Organic Comnound Analysis 

The 7 day holding time until TCLP extraction to preparative 
extraction for the base/neutral fraction samples was exceeded by 2 
days. Only nondetected results were reported for base/neutral 
target comnounds in the environmental samples and these nondetects 
are qualif-ied as estimated, "UJ". In addition, the holding time 
from TCLP extraction to preparative extraction for the acid 
fraction analyses of the samples was grossly exceeded ( > 2X 
holding time) ; No actions were taken for this noncompliance since 
these results were not used in the validation of the data. 

Continuing calibration Percent Differences (%Ds) for nitrobenzene, 
pentachlorophenol, and pyridine exceeded the 25% quality control 
limit. Positive and nondetected results are affected by this 
noncompliance. No actions were taken since the nondetected results 
reported for these compounds in the affected samples were not used 
in the data validation. 

The Percent Recoveries (%Rs) for all the acid fraction surrogate 
spike compounds in the environmental samples were reported as zero. 
As stated in the laboratory's case narrative, the samples were not 
extracted for the acid fraction, hence, the ability to detect the 
acid fraction target compounds and surrogate spike compounds was 
negated. The laboratory then re-extracted and reanalyzed the 
environmental samples grossly outside of the maximum allowable 
holding time for the acid fraction compounds. Since the holding 
times were grossly exceeded for the reanalyses, these results were 
not used in the validation of the data. Hence, the nondetected 
results reported for the acid fraction target compounds from the 
original analyses of the environmental samples are considered 
unreliable and are rejected, qualified IURn. 

The %R for the base/neutral surrogate compound 2-fluorobiphenyl 
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(FBPJ was below the lower quality control limit in the laboratory 
method blank, SBLK29. Additionally, one method blank, SBLK49; 
exhibited a surrogate recovery for terphenyl-dl4 (TPH) above the 
upper QC limit. It is the professional opinion that this is an 
isolated occurrence and no action, was taken in the associated 
environmental samples. 

Pesticide Organic ComDound Analvsis 

The holding time until TCLP extraction to preparative extraction (7 
days) for the pesticide fraction samples was exceeded by 2 days. 
Only nondetected results were reported for target compounds in the 
environmental samples and these nondetects are qualified as 
estimated, "UJ". 

The continuing calibration %D for methoxychlor exceeded the 15% 
gual.ity control limit. Only nondetected results were reported for 
methoxychlor in the affected samples and these nondetects are were 
qualified as estimated, IfUJf'. 

No other problems were noted. 

Eerbiride Organic Comuound Analvsis 

The 7 day holding time until TCLP extraction to preparative 
extraction was slightly exceeded for the samples analyzed for the 
herbicide fraction. The nondetected results reported for target 
compounds in sample NP-ST24-0405-DU are qualified as estimated, 
" UJ " . No action was taken for sample NP-ST24-0405 since the 
results from this sample were rejected as a result of a more severe 
noncompliance. 

The surrogate spike compound Picloram yielded a %R less than 10% 
in sample NP-ST24-0405. No reanalysis was performed. Hence,, the 
nondetected results reported for the target compounds in this 
sample are considered unreliable and are rejected, qualified "UR1'. 

ADDITIONAL COMM!3N'I'S 

Analytical data qualified as rcJNn or "UR? may not be used to 
demonstrate compliance with Toxicity Characteristic or Lan Ban 
Regulations. 

No other problems were noted. 
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EXECUTIVE SUMMARY 

Laboratory Performance Issues: Holdingtimesweremissed in the 
semivolatile, pesticide, and herbicide fractions. Minor 
calibration noncompliances were noted for the semivolatile and 
pesticide fractions. No recoveries were exhibited for the acid 
fraction surrogate spike compounds in the original analyses of the 
samples due to laboratory error. There were some noncompliant 
surrogate %Rs in the semivolatile laboratory method blanks. 

Other Factors Affecting Data' Quality: One sample had a.herbicide 
surrogate %R less than 10%. 

The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (3/90), as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration ProgramIt (20.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAPP) .I' 

/ 
Halliburtori JXJS Corpor+ion 

-/'Michelle L. Allen 
Chemist/Data Validator 

,/’ FlliburtoxYNUS Corporation 

,/Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: > 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 



Data Qualifier ICC 

U Value is a nondetect as reported by the laboratory. 

UJ Nondetect is qualified as estimated because of holding time exceedences. 

UR Nondetect is qualified as rejected due to the labdratory's failure to extract 
for the acid fraction compounds or surrogate %R less than 10%. 
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DAvIci ;pggg-., DATE: Dm 20, 1994 
,. .. . 

MICHELLE L. ALLEN' COPIES: DV FILE 

ORGANIC DATA VALIDATION-TCLP VOA/BNA/PEST/HERBICIDE 
CTO 138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), 
CALVERTON, NEW YORK 
CASE NO. 5015, SDG NO. SB0610 

3/Sail/ 

NP-ST02-0405 NP-WST22-0002 NP-WST22-0002-DU 

INTRODUCTION 

Avalidation was performed on the analytical data from the Toxicity 
Characteristic Leaching Procedure (TCLP) volatile, semivolatile, 
pesticide, and herbicide compound analyses of three (3) soil 
samples (including one field duplicate pair - samples NP-WST22-000.2 
and-NP-WST22-0002-DU) analyzed by RECTA Environmental under SDG 
SB0610. These samples were collected by Halliburton NUS 
Corporation on April 20 and 21, 1994. 

No field quality control blanks were included in this sample 
delivery group. However, field blanks were collected and submitted 
to the laboratory. 

All analyses were conducted in accordance with Naval Energy and 
Environmental Support Activity (NEESA) Level C Quality 
Assurance/Quality Control (QA/QC) criteria, using Contract 
Laboratory Program (CLP) Statement of Work (SOW) OLMO1.8 and Test 
Methods for Evaluating Solid Wastes (SW-846) analytical and 
reporting protocols. 

The data contained.in this SDG were validated with regard to the 
following 

* l 

l 

* l 

l 

l 

* l 

l 

l 

l 

l 

parameters: 

Holding times 
GC/MS tuning and system performance 
Initial/continuing calibrations 
Laboratory method blank results 
Internal standards performance 
Surrogate spike recoveries 
Field 'duplicate precision 
Compound identification 
Compound quantitation 
Detection limits 
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The symbol (*) indicates that all quality control criteria were not 
met for this. parameter. Documentation of. compliance for these 
indicated parameters is provided, in the attached Appendix C 
(Regional Worksheets). 

. 
Problems affecting data quality are discussed below; documentat.ion 
supporting these findings is presented in Appendix D. Qual.ified 
Analytical results are presented in Appendix A. 

SUMMARY 

Volatile Organic ComDound AnalvSiS 

No problems were noted for the volatile fraction. 

Semivolatile Organic Comoound Analvsis 

The 7 day holding time from TCLP extraction to preparative 
extraction for the base/neutral fraction samples was exceeded by 2 
days. Only nondetected results were reported for the base/neutral 

",, >\< target compounds in the environmental samples and these nondetects 
are qualified as estimated, "UJ". In addition, the holding time 
from TCLP extraction to preparative extraction for the acid 
fraction analyses 0 f the samples (excluding sample NP-WST22-0002- 
DU, due to insufficient sample volume) was grossly exceeded.. No 
actions were taken for this noncompliance necessary since ,these 
results were not used in the validation of the data. 

A continuing calibration Percent Difference (%D) for nitrobenzene, 
pentachlorophenol, and pyridine exceeded the 25% quality control 
limit. Positive and nondetected results are affected by this 
noncompliance. No actions were taken since the nondetected relsults 
reported for these compounds in the affected samples were not used 
in the data validation. 

The Percent Recoveries (%Rs) for all the acid fraction surrogate 
spike compounds in the environmental samples were reported as zero. ' 
As stated in the laboratory's case narrative, the samples were not 
extracted for the acid fraction, hence, the ability to detect the 
acid fraction target compounds and surrogate spike compounds was 
negated. The laboratory then re-extracted and reanalyzed the 
environmental samples (with the exception of sample NP-WST22-0002- 
DU, due to insufficient sample volume) grossly outside of the 
maximum allowable holding time for the acid fraction compounds. 
Since the holding times were grossly exceeded for the reanalyses, 
these results were not used in the validation of the data. Hence, 
the nondetected results reported for the acid fraction target 
compounds from the original analyses of the environmental samples 
are considered unreliable and are rejected, qualified ((UR". 
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The %R for the base/neutral surrogate compound 2-fluorobiphenyl 
(FBP) was below the lower quality control limit in the laboratory 

method blank, SBLK29. It is the professional opinion that this is 
an isolated occurrence and no action was taken in the associated 
environmental samples. * 

Some laboratory method blanks exhibited low surrogate %Rs. No 
actions were taken in the associated environmental samples since 
the results from these samples were not used in the validation of 
the data. 

Pesticide Organic COmDOUnd Analvsis 

The holding time from TCLP extraction to preparative extraction (7 
days) for the pesticide fraction samples was exceeded by 2ip;;, 
Only nondetected results were reported for target compounds 
environmental samples and these nondetects are qualified as 
estimated, "UJ". 

The initial calibration Percent Relative Standard Deviation (%RSD) 
for toxaphene was greater than the 20% quality control limit: No 
actions were taken in the associated samples since no positive 
results were reported for this compound. 

The continuing calibration %D for toxaphene exceeded 15%. No 
qualifications were necessary in the affected samples since only 
nondetected results were reported for toxaphene and nondetected 
results are not compromised by this calibration noncompliance. . 

No other problems were noted. 

Herbicide Orsanic ComDound Analvsis 

The 7 day holding time until from TCLP extraction to preparative 
extraction was slightly exceeded for the samples analyzed for the 
herbicide fraction. The nondetected results reported for target 
comDounds in the environmental samples are qualified as estimated, 
11 U J;’ - 

ADDITIONAL COMMENTS 

Analytical data qualified as IIJN" or rrURn may not be used to 
demonstrate compliance with Toxicity Characteristic or Lan Ban 
Regulations. 

No other problems were noted. 
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EXECJTIVE SUMMARY 

Laboratory Performance Issues: Holding times weremisse'd in the 
semivolatile, pesticide, and herbicide fractions. Continuing 
calibration %Ds for some semivolatile compounds exceeded 25%. The 
initial and continuing calibrations for toxaphene exceeded quality 
control limits. No recoveries were exhibited for the acid fraction 
surrogate spike compounds in the original analyses of the samples 
due to laboratory error. There were some noncompliant surrogate 
%Rs in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (3/90),, as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program" (20.2-047B;6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAPP)." 

Halliburton NUS Corporation 

Michelle L. Allen 
Chemist/Data Validator 

[Gg!gui/ 
llibur&n NUS Corporation 

./ Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3 .* Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 



Data Qualifier Kev 

U Value is a nondetect as reported by the laboratory. 

UJ Nondetect is qualified as estimated because of holding time exceedences. 

UR Nondetect is qualified as rejected due to the labdratory's failure to extract 
for the acid fraction compounds. 
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,- 

ANNE K. BATTISTA COPIES: DV FILE 

ORGANIC DATA VALIDATION-TCLP ORGANICS 
CT0 0138, NAVAL PQEAPONS INDUSTRIAL RESRRVB PLANT (NWIRP), 
CALVERTON, NBW YORK 
SDG NO. SB0112 

4/Solid/ 

FC-ENOl-0204 FC-ENOl-0204-DU 
FD-ENOl-1214 FD-ENOl-1214-DU 

SAMPLES: 

INTRODUCTION 

The sample set for the CT0 138 NWIRP, Calverton, New York site, SDG 
SB0112 consists of four (4) solid environmental samples that 'were 

,, v._ extracted via the Toxicity Characteristics Leaching Proce'dure 
(TCLP) and analyzed for the TCLP target compound list organics 
(volatile, semivolatile, pesticide, and herbicide organic 
compounds). No sample was. designated for Matrix Spike/Matrix 
Spike Duplicate (MS/MSD) analysis by the field crew. Two field 
duplicate pairs were included with this SDG (samples. FC-ENOl- 
0204/FC-ENOl-0204-DU and FD-ENOl-1214/FD-ENOl-1214). 

The samples were collected by Halliburton NUS Corporation on April 
28th, 1994 and.analyzed by Recra Environmental, Inc. All analyses 
were conducted in accordance with‘Nava1 Energy and Environmental 
Support Activity (NEESA) Level C Quality Assurance/Quality Control 
(QA/QC) criteria, using Contract Laboratory Program (CLP) Statement 
of Work (SOW) OLMO1.8 and Test Methods for Evaluating Solid Wastes 
(SW-846) analytical and reporting protocols. The data contained in 
this SDG were validated with regard to the following parameters: 

* l Data completeness 
l Holding times 

* 0 GC/MS tuning and system performance 
a Initial/continuing calibrations 

* l Laboratory method blank results 
l Surrogate spike recoveries 

* l Blank spike/blank spike duplicate results 
* l Internal standards performance 
* l Field duplicate precision 
* l Compound identification 
* l Compound quantitation 
* l Detection limits 
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The symbol (*) indicates that all quality control criteria were met 
for this parameter. Documentation of compliance for these 

indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). 

Problems affecting data quality arehiscussed below; documentation 
supporting these findings are presented in Appendix D. Qualified 

Analytical results are presented in Appendix A. 

Volatile Organic COIIIDOUnd AnalvSiS 

No .problems were noted. 

Semivolatile Organic COmDOUnd AnalVSiS 

The 7 day holding time from TCLP extraction to preparative 
extraction, for the base/neutral fraction samples, was exceeded. 
Only nondetected results were reported for the base/neutral target 
compounds in the environmental samples, and these nondetects were 
qualified as estimated, (UJ). In addition, the holding time from 
TCLP extraction to preparative extraction, for the acid fraction 
analysis of the samples was grossly exceeded. No actions were 
taken for this noncompliance since these results were not used in 
the validation of the data. 

The compound pyridine had a continuing calibration Percent 
Difference ('%D) greater than the 25% quality control limit. 
Positive and. nondetected results are affected by this 
noncompliance. The results reported for pyridine in the affected 
samples were nonde,tects and were qualified as estimated, (UJ). 

The Percent Recoveries (%Rs) for all acid fraction surrogate spike 
compounds in the environmental samples were reported as zero. As 
stated in the laboratory's case narrative, the samples were not 
extracted for the acid fraction, hence, the ability to detect the 
acid fraction target compounds and surrogate spike compounds was 
negated. The laboratory then re-extracted and reanalyzed the 
environmental samples grossly outside of the maximum allowable 
holding time for the acid fraction compounds. Since the holding 
times were grossly exceeded for the reanalyses, these results were 
not used in the validation of ,the data.' Hence, compounds from the 
original analyses of the environmental samples are considered . 
unreliable and were rejected, (UR). 

No other problems were noted. 
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Pesticide Orsanic ComDound Analysis ' 

The 7 day TCLP holding time (from TCLP extraction to preparative 
extraction) was exceeded for the pesticide analyses of all the 
environmental samples. Nondetected results reported for the target 
compounds were qualified as estimated, (UJ). 

Some continuing calibration %Ds for methoxychlor were greater than 
the 20% quality control limit. Only nondetected results were 
reported for this compound in the affected samples, and these 
nondetects were qualified as estimated, (UJ). 

No other problems were noted. 

Herbicide Organic ComDound Analysis 

The 7 day TCLP holding time (from TCLP extraction to preparative 
extraction) was exceeded for the herbicide environmental samples. 
The nondetected results were qualified as estimated, (UJ). 

. . . ‘i No other problems were noted. 

ADDITIONAL COMMENTS 

Analytical data qualified as (JN) or (R) may not be used to 
demonstrate compliance with Toxicity Characteristic or Land Ban 
Regulations. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Holding times were missed for the 
semivolatile, pesticide and herbicide fractions. Continuing 
calibration %Ds for pyridine and methoxychlor exceeded the quality 
control limits. No %Rs were exhibited for the acid fraction 
surrogates due to laboratory error 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (l/92), as 

amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements ~$YII 
the Navy Installation Restoration Program" (20.2-047B, 6/88). 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAPP)." 

?(‘r,~XC x 1 .&&$T 
Halliburton NITS Corporation 

Anne K. Battista 
Chemist/Data Validator 

&A.’ ,*q)/&y . _ , , , 
NUS Corporation 

/Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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SAMPLES: 
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DAvE.BRAYACK DATE: DECWBER 20, 1994 

MICHELLE L. ALLEN * COPIES : DV FILE 

ORGANIC DATA VALIDATION-TCLP VOA/BNA/PEST/HERBICIDE 
CT0 138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), 
CALVERTON, NEW YORE 
CASE NO. 5015, SDG .NO. SB0106 

a/Soil/ 

NP-SS04 NP-SS04-DU 

INTRODUCTION 

A validation was performed on the analytical data from the Toxicity 
Characteristic Leaching ?rocedure .(TCLP) volatile, semivolatile, 
pesticide, and herbicide compound analyses of two (2) soil samples 
(consisting of a field duplicate pair) analyzed by RECRA 
Environmental under SDG SB0106. These samples were collected by 
Halliburton NUS Corporation on April 25, 1994. 

This sample set consists of a field duplicate pair (samples NP-SS04 
and NP-SS04-DU). No field quality control blanks were included in 
this sample delivery group. However, fieid blanks were collected 
and submitted to the laboratory. 

All analyses were conducted in accordance with Naval Energy and 
Environmental Support Activity (NEESA) Level C Quality 
Assurance/Quality Control (QA/QC) criteria, using Contract 
Laboratory Program (CLP) Statement of Work (SOW) OLM01.8 and Test 
Methods for Evaluating Splid Wastes (SW-8461 analytical and 
reporting protocols. 

The data contained in this SDG were validated with regard to the 
following parameters: 

Holding times 
GC/MS tuning and system performance 
Initial/continuing calibrations 
Field and laboratory,method blank .results 
Internal standards performance 
Surrogate spike recoveries 
Blank spike results 
Field duplicate precision 
Compound identification 
Compound quantitation 
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'The symbol (*) indicates that all quality control criteria were not' 
met for this parameter. Documentation of compliance for these 
indicated parameters is provided ,in the attached ,Appendix C 
(Regional Worksheets). 

. 
Problems affecting data quality are discussed below; documentaLtion 
supporting these findings is presented in Appendix D. Qualified 
Analytical results are presented in Appendix A. 

SUMMARY 

Volatile Orsanic' ComDound AnalVSiS 

No problems were noted for the volatile fraction. 

Semivolatile Organic CornPound AnalYSiS 

The 7 day holding time from TCLP extraction to preparative 
extraction for the base/neutral fraction samples was exceeaed by 2 
days. Only nondetected results were reported for the base/neutral 

.; target comDounds in the environmental samples and these nondetects 
are qualified as estimated, "UJ". In addition, the holding time 
from TCLP extraction to preparative extraction for the acid 
fraction analyses of the samples (excluding sample NP-WST22-0002- 
DU, due to insufficient sample volume) was grossly exceeded. No 
actions were taken for this noncompliance necessary since these 
results were not used in the validation of the data. 

A continuing calibration Percent Difference (%D) for nitrobenzene, 
pentachlorophenol, and pyridine exceeded the 25% quality control. 
limit. Positive and nondetected results are affected by this 
noncompliance. No actions were taken since the nondetected resiults 
reported for these compounds in the affected samples were not used 
in the data validation. 

The Percent Recoveries (%Rs) for all the acid fraction surrogate 
spike compounds in the environmental samples were reported as z;ero. 
As stated in the laboratory's case narrative, the samples were not 
extracted for the acid fraction, hence, the ability to detect the 
acid fraction target compounds and surrogate spike compounds was 
negated. The laboratory then re-extracted and reanalyzed the 
environmental samples (with the exception of sample NP-WST22-0002- 
DU, due to insufficient sample volume) grossly outside of the 
maximum allowable holding time for the acid fraction compounds. 
Since the holding times were grossly exceeded for the reanalyses, 
these results were not used in the validation of the data. Hence, 

_ -,_ the nondetected results reported for the acid fraction target 
compounds from the original analyses of the environmental samples 
are considered unreliable and are rejected, qualified rUR1t. 
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0 Detection limits 

The symbol (*) indicates that all quality control criteria were not 
met for this parameter. Documentation of compliance for these 
indicated parameters is provided in the attached Appendix C . 
(Regional Worksheets). 

Problems affecting data quality are discussed below; documentation 
supporting these findings is present& in Appendix D. Qualified 
Analytical results are presented in Appendix A. 

SUMMARY 

Volati1.e OrcaniC ComDound ,Analvsis 

No problems wer- p noted for the volatile fraction. 

Semivolatile Orsanic CornPound Analvsis 

The holding time from TCLP extraction to.preparative extraction (7 
days) for the reanalyses of the samples in this SDG was exceeded by 
several days. No actions were necessary since these results were 
not used in the validation'of the data. 

Continuing calibration Percent Differences (%Ds) for nitrobenzene, 
pentachlorophenol, and pyridine exceeded the 25% quality control 
limit. Positive and nondetected results are affected by this 
noncompliance. No actions were taken since the nondetected results 
reported,for these compounds in the affected sample were not used 
in the data validation. 

The ?ercent Recoveries (%Rs) for all the acid fraction surrogate 
spike compounds in the environmental samples were reported as zero. 
AS stated in the laboratory's case narrative, the samples were not 
extracted for the acid fraction, hence, the ability to detect the 
acid fraction target compounds and surrogate spike compounds was 
negated. The laboratory then re-extracted and reanalyzed the 
environmental samples (grossly outside of the maximum allowable 
holding time) for the acid fraction compounds. Since the holding 
times were grossly exceeded for the reanalyses, these results were 
not used in the validation of the data. Hence, the nondetected 
results reported for the acid fraction. target compounds from the 
original analyses of the environmental samples are considered 
unreliable and are rejected, qualified rcUR".. 

The %Rs for the ,base/neutral surrogate compounds were below the 
lower quality control limits in sample NP-SS04-DU. This sample was 
re-extracted and reanalyzed, however, the sample was only spiked 
with the acid fraction surrogate spike compounds and the re- 
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extraction was performed grossly outside the maxihun allclwable 
holding time. The original analysis was used in the validation of 
this SDG. Only nondetected results were reported for the 
base/neutral target compounds in this sample and these nondetects 
are considered to be estmat~~d, qualified, "UJ " . 

Some laboratory method blanks exhibited low surrogate %Rs. No 
actions were taken in the associated environmental samnles since 
the results from these samples were not used in the validation of 
the data. 

Pesticide Orcranic ComDound Analvsis 

No problems were noted in the TCLP pesticide analyses. 

F~~~iride OrTanic ComDound Analysis .-..&.--A. 

No problems were noted in the TCLP herbicide anaiyses.. 

,- I% ADDITI 3NAL CCMMENTS 

Anaiytical data yalified as "JN" or "Irri'f may not be used to 
demonstrate compliance with Toxicity Characteristic or Lan Ban 
Reguiations. 

No other problems were noted. 

Laboratory Performance Issues: Continuing calibration %Ds for 
some semivolatile compounds exceeded 25%. Semivolatile fraction 
holding times were missed. No recoveries were exhibited for the 
acid fraction surrogate spike compounds in the original analyses of 
the SamDles due to 
noncompliant surrogate 

laboratory error. There were several 
%Rs in the laboratory method blanks. 

Other Factors Affecting Data Quality: 
%Rs were noted for one sample. 

Lowbase/neutralsurrogate 

The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (3/90), as 
amended for use within EPA Region II, and the NEESA guidelines 
ltSampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program" (20.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 
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ItI attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAPP)." 

.’ 
7: ,Lli/. A ,, 2--g 4 .LLG e . . 

Halliburton NUS Corporation 

Michelle L. Allen 
Chemist/Data Validator 

,’ 
/ 5 

-_ i “4-J 
. 

Halliburton NUS*Corporation 

;'Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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DATE: DECEMBER 22, 1994 

.COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION-TCLP ORGANICS 
CT0 0138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), 
CAGvERTON, NEW YORK 
SDG NO. WST07 

SAMPLES: l/Solid/ 

NP-WST07-0102 

INTRODUCTION 

The sample set for the CT0 138 NWIRP, Calverton, New York site, SDG 
WST07 consists of one (1) solid environmental sample that was 
extracted via the Toxicity Characteristics Leaching Procedure 
(TCLP) and analyzed for the TCLP target compound list organics: 
(volatile, semivolatile, pesticide, and herbicide organic 
compounds). This sample was designated for Matrix Spike/Matrix 
Spike Duplicate (MS/MSD) analysis by the field crew. 

The sample was collected by Halliburton NUS Corporation on April 
19th, 1994 and analyzed by Recra Environmental, Incorporated. 
All analyses were conducted in accordance with Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality 
Assurance/Quality Control (QA/QC) criteria, using Contract 
Laboratory Program (CLP) Statement of Work (SOW) OLM01.8 analytical 
and reporting protocols. The data contained in this SDG were 
validated with regard to the following parameters: 

Data completeness 
Holding times 
GC/MS tuning and system performance 
Initial/continuing calibrations 
Field and laboratory method blank results 
Surrogate spike recoveries 
Matrix Spike/Matrix Spike Duplicate results 
Blank Spike/Blank Spike Duplicate results 
Internal standards performance 
Compound identification 
Compound quantitation 
Detection limits 

The symbol (*) indicates that all quality control criteria were met 
for this parameter. Documentation of compliance for these 
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indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). 

Problems affecting data quality are~discussed below; documentation 
supporting these findings are presented in Appendix D. Qualified 
Analytical results are presented in Appendix A. 

SUMMARY 

Volatile Organic ComDound Analysis 

The matrix spike sample NP-WST07-0102 had a zero Percent Recovery 
(%R) for toluene presented on the Form III. However, toluene was 
identified on the quantitation report, 'and the data reviewer 
subsequently entered the correct recovery on the Form III. 

No other problems were noted. 

Semivolatile Organic Comuound Analvsis 

The 7 day holding time from TCLP extraction to preparative 
extraction, for the base/neutral fraction sample, was exceeded. 
Only nondetected results were reported for the base/neutral target 
compounds in the environmental sample, and these nondetects were 
qualified as estimated, (UJ). In addition, the holding,time from 
TCLP extraction to preparative extraction, for the acid fraction 
analysis of the sample wasgrossly exceeded. No actions were taken 
for this noncompliance since these results were not used in the 
validation of ,the data. 

The base-neutral compound nitrobenzene had a continuing calibration 
Percent Difference (%D) greater than the 25% quality control limit. 
No action was taken since only the reanalysis was affected, and 
base neutral compounds were not affected. 

The Percent Recoveries (%Rs) for all acid fraction surrogate spike 
compounds in the environmental sample was reported as zero. As 
stated in the laboratory's case narrative, the. sample .was not 
extracted for the acid fraction, hence, the ability to detect the 
acid fraction target compounds and surrogate spike compounds was 
negated. The laboratory then re-extracted and reanalyzed the 
environmental sample grossly outside of the maximum allowable 
holding time for the acid fraction compounds. Since the holding 
times were grossly exceeded for the reanalysis, these results: were 
not used in the validation of the data. Hence, compounds from the 
original analysis of the environmental sample is considered 
unreliable and were rejected, (UR) * 

The matrix spike. sample NP-WST07-0102 had a high (%R) for 
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pentachlorophenol. No matrix spike duplicate was analyzed,with 
this fraction. No action is taken based on &3/MSD noncompliance 
alone according to Region II data validation protocol. 

No other problems were noted. . 

Pesticide Organic ComDound Analvsis 

Low surrogate %Rs were reported in both the blank spike duplicate 
and method blank. However, no action is taken based on these 
noncompliances. 

The blank spike analysis yielded high Relative Percent Differences 
(RPDs) for both gamma-BHC and Heptachlor. No action is taken based 
on these noncompliances alone. 

No other problems were noted. 

Herbicide Orsank ComDound Analvsis 

No other problems were noted'. 

ADDITIONAL COMMENTS 

Analytical data Falifieq as (" 
demonstrate compliance with Toxl 
Regulations. 

EXECUTIVE SUMMARY 

The TCLP 7 day holding time (from TCLP extraction to preparative 
extraction) was exceeded for the herbicide analysis of sample NP- 
WST07-0102. All results were qualified as estimated, (UJ). 

) or (R) may not be used to 
city Characteric or Land Ban 

Laboratory Performance Issues: The TCLP holding time until 
extraction was exceeded for the semivolatile and herbicide 
analyses. The semivolatile compound nitrobenzene had a continuing 
calibration %D exceeding the 25% quality control limit. No %Rs 
were exhibited for the acid fraction surrogates due to laboratory 
error. 

Other Factors .Affecting Data Quali,ty: Several matrix spike 
noncomDliances were reported for the semivolatile fraction. The 
pesticide fraction had blank spike noncompliances for gamma-BHC and , 
Heptachlor. 
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The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (l/92), as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration ProgramIt (20.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAPP) .'I 

Halliburton NUS Corporation 

Anne K. Battista 
Chemist/Data Validator 

L.: c / c &&p L ( 
Halliburton NUS Corporation 
/ 

/Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 1 /SOIL/TAL/TCLP 

INTERNAL CORRESF’ONDENCE 

c-49-12-4-010 

DAVID BRAYACK DATE: DECEMBER 21, 1994 

TRACY ROBERTS COPIES: D.V. FILE 
. 

INORGANIC DATA VALIDATION - TAL METALS, INCLUDING CYANIDE, 
HEXAVALENT CHROMIUM AND TCLP EXTRACT 
CT0 138, NWIRP CALVERTON, NEW YORK 
SDG DROl 

FT-DROl 

INTRODUCTION 

Inorganic data from the Target Analyte List FAL) metals, cyanide .and hexavalent 
.chromium for one soil sample, as well as inorganic data from the Toxic Characteristic 
Leachate Procedure for metals, was included for analysis. The samples were evaluated 
based on the following parameters: 

0 

. 

l 

* . 

* 0 

a 

. 

* l 

a 

0 

* . 

* . 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP interference Check Sample Results 
Matrix Spike Results 
Laboratory Duplicate Precision 
Laboratory Control Sample Results 
Furnace Atomic Absorption Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quantitation 

The symbol (*), indicates that all quality control criteria were met for this parameter. 

Documentation of compliance for these parameters is provided in Appendix 6 (Regional- 
Worksheets). Problems affecting data quality are discussed below, and the data 
spreadsheets presented in Appendix A (Qualified Analytical Results) summarize the 
validation qualifications. Documentation to support the findings offered in this report is 
provided in Appendix C (Support Documentation). 
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c-49-12-4-010 

Overview 

The samples were collected by Hailiburton NUS Corporation on August 31, 1994 and 
were analyzed by Recra Environmental, Inc. Laboratories under Naval Energy and 
Environmental Support Activity (NEESA) Level D Quality Assurance/Quality Control 
(QA/QC) criteria and Level C Toxic Characteristic Leachate Procedure QA/QC criteria. 
All analyses were conducted in accordance with the Contract Laboratory Program (CLP) 
Statement of Work (SOW) 3/90 analytical and reporting protocols. 

Summarv 

The hexavalent chromium analysis exceeded the 24 hour holding time criterion. The 
hexavalent chromium result in the associated sample was considered biased low and 
qualified as estimated [code J(l)] as per Region II protocol. 

The CRDL Standard analysis recovery for cadmium associated with the TAL sample was 
high (i.e. > 120%, but < 150%). The positive result for cadmium in the associated TAL 
sample was qualified as estimated [code J(2)]. 

A CRDL Standard analysis recovery for silver associated with the TAL sample was low 
(i.e. <80%, but >50%). The associated nondetected silver result was considered 
estimated, however, this result was rejected because of an extremely low Matrix Spike 
recovery. 

The CRDL Standard analysis recovery for chromium and selenium associated with the 
TCLP extract were high (i.e. > 120%, but < 150%). The positive chromium result in the 
associated TCLP sample was qualified as estimated [code J(3)]. Action was not required 
for the nondetected selenium result. 

The Blank Spike analysis recovery for silver associated with the TAL sample was 
extremely low (i.e. < 10%). The nondetected silver result in the associated TAL sample 
was qualified as unusable and rejected [code R(l)]. 

The Laboratory Duplicate Analyses were performed for hexavalent chromium only, hence, 
all sample data 2 CRDL required qualification, as per Region II validation protocol. 
Positive results 2 CRDL, in the TAL metals sample and the TCLP extract, were qualified 
as estimated [code J(4)]. 

Problems were noted during the ICP serial dilution analysis of aluminum, antimony, 
barium, cadmium, cobalt. copper. iron, lead. magnesium, manganese, vanadium, and zinc 
as noted in the soil matrix. The differences (%Ds) for these analytes exceeded 10% but 
were < 100%. - Positive results for these analytes 2 10 X IDL in the affected samples 
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were qualified as estimated, [code J(S)]. ’ 

Problems were noted during the ICP serial dilution analysis of barium as noted in the 
associated TCLP extract, as %Ds for these analytes exceeded 10% but were 5, 100%. 
The barium positive result was 2 10 X IDL in the affected sample, hence, was qualified 
as estimated, [code J(6)]. 

The PDS duplicate injection analysis was not performed for arsenic and selenium of the 
associated TCLP extract. The nondetected arsenic and selenium results were qualified 
as unusable and rejected, [code R(2)]. 

Analytical data qualified as “JN” or “R” may not be used to demonstrate compliance with 
Toxicity Characteristic or Land Ban Regulations. 

EXECUTIVE SUMMARY 

_” ?.. 
UBORATORY PERFORMANCE: The holding time for the hexavalent chromium analysis 
was exceeded. CRDL standard analyses noncompliances were noted for several 
analytes. The laboratory failed to perform the Laboratory Duplicate Analyses for 1:he TAL 
metals. Several analytes failed to meet the ICP Serial Dilution performance critena. The 
laboratory failed to perform PDS duplicate injection analyses for arsenic and selenium for 
the associated TCLP extract. The Blank Spike analysis recoveries for silver were 
extremely low. 

OTHER FACTORS AFFECTING DATA QUALIN: None. 

The data for these analyses were reviewed with reference to the “National Functional 
Guidelines for Inorganic Data Validation”, 3/90 SOW as amended for use within USEPA 
Region II, and the NEESA document entitled “Sampling and Chemical Analysis Quality 
Assurance Requirements for the, Navy Installation Restoration Program” (NEESA 20.2- 
0478; 6/88). 

The text of this report has been formulated to address only those problem areas affecting 
data quality. 
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“I attest that the data referenced herein were validated according to the agreed upon 
validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” r 

. 

Hallibu&n t?% Corporation 

(3 
Tracy Roberts 
Chemist/Data Validator 

/ . . . .’ ~ I 
,/p .’ 

/’ 

i 9 c/ ’ ‘f 2+/&/// 7 ” 
,!$alliburron NljS Corporation 

J Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Regional Worksheets 
3. Appendix C - Support Documentation 
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QUALIFICATION KEY: 

J’ - Qualify as estimated, J, positive result for hexavalent chromium, as the holding time 
was exceeded. * 

J2 - Qualify as estimated, J, positive results for cadmium associated with the TAL sample, 
as a result of CRDL Standard analysis recovery > 120%, but < 150%. 

J3 - Qualify as estimated, J, positive results for chromium associated with thle TCLP 
sample, as a result of CRDL Standard analysis recovery > 120%, but < 150%. 

J, - Qualify as estimated, J, positive results 2 CRDL in associated TAL sampl’es as a 
result of failure to perform soil laboratory duplicate analyses. 

J5 - Qualify as estimated, J, positive results 2 10X IDL for aluminum, antimony, barium, 
cadmium, cobalt, copper, iron, lead, magnesium, manganese, vanadium, and zinc in 
affected TAL soil sample due to ICP serial dilution analysis %Ds 2 lo%, but 5 100%. 

J6 - Qualify as estimated, J, positive result 2 10X IDL for barium in affected TCLP extract 
sample due to ICP serial dilution analysis %D 2 lo%, but 5 100%. 

R’ - Reject as unusable, R, nondetected result for silver in the associated TAL sample, 
because of extremely low MS %R. 

R2 - Reject as unusable, R, nondetected arsenic and selenium results in the associated 
TCLP sample, because laboratory failed to perform a post digestion duplicate injection 
analysis. 



INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES : 

c-49-12-4-054 

DAVg BRAYACK DATE: DECEMBER 22, 1994 

ANNE K. BATTISTA -COPIES: DV FILE 

ORGANIC DATA VALIDATION-VOA/BENZENE/BNA/PEST 
CT0 138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), 
CALVERTON, NEW YORK 
SDG NO. PTlA 

7/Aqueous/ 

CA-PTlA CA-PTlB CA-PT2A CA-PTZB CA-WTP-01 

CA-TB-02 CA-PTTBl 

INTRODUCTION 

The sample set for the CT0 138, NWIRP Calverton site, SDG PTlA 
consists of five (5) aqueous environmental samples and two (2) trip 
blanks (designated -TB-) . All samples were analyzed for volatile 
organic compounds and benzene. In addition, five samples were 
analyzed for semivolatile organic compounds and three samples were 
analyzed for pesticide compounds. No field duplicate pairs were 
included in this SDG. 

The samples were collected by Halliburton NUS Corporation on 
Octpber 25th, 26th, and 27th, 1994 and analyzed by Recra. 
Environmental, Incorporated. All analyses were conducted in 
accordance with Naval Energy and Environmental Support Activity 
(NEESA) Level C Quality Assurance/Quality Control (QA/QC) criteria, 

using Test Methods for Evaluating Solid Wastes 
and reporting protocols. 

The data contained in this SDG were validated 
following parameters: 

(SW-8461 analytical 

with regard to the 

t l Data completeness 
l Holding times 

l l GC/MS tuning and system performance 
. Initial/continuing calibrations 
l Field and laboratory method blank results 

* l Internal standards performance 
l l Surrogate spike recoveries 
* . Compound identification 
* l Compound quantitation 
* l System performance 
l l Detection limits 
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The symbol (*I indicates that all quality control criteri;o;ere met 
for this parameter. Documentation of compliance these 
indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). 

Problems affecting data quality are.discussed below; documentation 
supporting these findings is presented in Appendix D. Qualified 
Analytical results are presented in Appendix 4. Appendix B 
contains the results as reported by.the laboratory and Appendix C 
contains the regional worksheets. 

Matrix Spike/Matrix Spike Duplicate data and Blank Spike/Blank 
Spike Duplicate data was not submitted with this SDG for volatile, 
semivolatile and pesticide organics, hence, the data could n.ot be 
evaluated for these parameters. 

SUMMARY 

Volatile Organic ComDound Analysis 

jl'_ The following contaminants were detected in the laboratory m!ethod 
blank analyses at the maximum concentrations indicated: 

Comnound 
methylene chloride 
acetone 

Maximum Action 
Concentration Level 

2 Kr/L 20 #q/L 
8 #w/L 80 /q/L 

Blank Actlons: 

. Value c Contract Required Quantitation Limit (CRQL); report 
CRQL followed by a U. 

l Value > CRQL and c action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 

Dilution factors and aliquots used for analysis were taken into 
consideration during to the application of all action levels. 
Positive results reported for these compounds in the affected 
samples were qualified in the manner indicated by the blank action 
table. 

No other problems which affect data usability were noted. 

Benzene Analysis 

No problems which affect data usabil.ity were noted. 
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Semivolatile Oraanic ComDound Analvsis 

Samples CA-PT1A and CA-PTlB were.extracted outside the 7 day 
holding time limit for organic extractables. As a result, 
nondetected results reported for the target compounds in these 
samples were qualified as estimated, (UJ). 

Some semivolatile compounds had initial calibration Percent 
Relative Standard Deviations (%RSDs) above the 30% quality control 
limit. Only positive results are affected by this noncompliance. 
No actions were taken since no positive results were reported for 
these compounds in the affected samples. 

A continuing calibration Percent Difference (%D) for benzoic acid, 
3-nitroaniline, 4-nitrophenol, 4-nitroaniline, pyrene and bis (2- 
ethylhexyl)phthalate exceeded the 25% quality control limit. 
Positive and nondetected results are affected by this 
noncompliance. Only nondetected results were reported for these 
compounds in the affected samples and these nondetects were 
qualified as estimated, ,(UJ). 

No other problems which affect data usability were noted. 

Pesticide Orffanic COInPOUnd Analysis 

Numerous compounds had a continuing calibration %D greater than the . 
15% quality control limit. The nondetected results were qualified 
as estimated, (UJ). 

The laboratory did not provide an Endrin or DDT breakdown 
evaluation. Therefore, the data reviewer calculated the percent 
breakdowns. No noncompliances were present. 

The laboratory also did not calculate or provide the %RSD or %D for 
Chlordane. Consequently, the data reviewer calculated the ZRSD and 
%D for both alpha Chlordane and ,gamma Chlordane. No noncompliances. 
were present. The appropriate Form VI and VII's have been amended. 

No other problems affecting.data usability were noted. 

ADDITIONAL COMMERTS 

No -other problems were noted. 

EXECUTIVE SUMMARY 

LilbOratO~ P8rfOrlMlIlC8 1SSU8S: Two semivolatile samples were 
extracted outside of holding time. Acetone and methylene chloride 
were detected in the volatile laboratory method blank. Several 
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semivolatile compounds had initial and continuing %RSDs and, %Ds 
outside the quality control limits. %RSDs and %Ds were not 
provided by the laboratory for Chlordane. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (l/92), as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Programtl (20.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

,tI attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAPP) .'I 

_;i?i-hy[;&&- .’ 
Halliburton NUS Corporation 

Anne K. Battista 
Chemist/Data Validator 

3 

/’ AL’: i L c 0 /J/‘C /l’ - 
Hyl1iburtdNU.S Corporation 

/ Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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TO: 

FROM: 

SUBJECT: 

DAVID BRAYACK . DATE: DECEMBER 21, 1994 

TRACY ROBERTS COPIES: D.V. FILE 

INORGANIC DATA VALIDATION - IFkIN AND MANGANESE 
CT0 138, NWIRP CALVERTON, NEW YORK 
SDG PTlA 

SAMPLES: 5/AQUEOLJS/ 

CA-PTl A 
CA-PT2B 

CA-PI1 B 
CA-WTP-01 

CA-PT2A 

The iron and manganese inorganic data for five (5) aqueous sampies, were included for 
anaiysis. The samples were evaiuated based on the following parameters: 

,,c “, 
* l 

* . 

* . 

* 0 

* l 

. 

* . 

* . 

* 0 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory Blank Analyses 
Matrix Spike Results 
Laboratory Dupiicate Precision 
Laboratory Control Sample Results 
Detection Limits 
Sample Quantitation 

The symbol (*), indicates that all quality control criteria were met for this parameter. 

Documentation of compliance for these parameters is provided in Appendix B (Flegional 
Worksheets). Problems affecting data quaiity are discussed below. and the data 
spreadsheets presented in Appendix A (Qualified Analytical Results) summarize the 
validation qualifications. Documentation to support the findings offered in this report is 
provided in Appendix C (Support Documentation). 

Overview 

The samples were collected by Halliburton NUS Corporation on October 25, 26, and 27, 
1994 and were analyzed by Recra Environmental, Inc. Laboratories under Naval Energy 
and Environmental Support Activity (NEESA) Level .C Quality Assurance,/Quaiity Control 
(QA/QC) criteria. All analyses were conducted in accordance with the Contract Test 
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Methods for Evaluating Solid Wastes (SW-846) analytical and reporting protocols. 

Summarv 

The Laboratory Duplicate analyses were not performed, hence, all sample data> CRDL 
required qualification, as per Region II validation protocol. Positive results 2 CRDL, were 
qualified as estimated [code J(l)]. 

EXECUTIVE SUMMARY 

IAB~RAT~RY PERFORMANCE: The laboratory failed to perform the Laboratory Duplicate 
analyses for both iron and manganese. 

OTHER FACTORS AFFECTING DATA QUALITY: None. 

The data for these’analyses were reviewed with reference to the “National Functional 
Guidelines for Inorganic Data Validation”, 3/90 SOW as amended for use within USEPA 
Region II, and the NEESA document entitled “Sampling and Chemical Analysis Quality 
Assurance Requir.ements for the Navy Installation Restoration Program“ (NEESA 20.2- 
0478; 6/88). 

The text of this report has been formulated to address only those problem areas affecting 
data quality. : 

“I attest that the data referenced herein were validated according to the agreed upon 
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validation criteria as specified in the NEESA Guidelines and the Quality Assurance Project 
Plan (QAPP).” 

Giiidk&*. ‘( 
\ ! 

.’ 
Traci-Roberts 
Chemist/Data Validator 

,-- ;- ~ [,..i-;/ ,...- -,.J 
’ //CY-// ’ / 

~f$lliburto&US Corporation 
/ 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

. \ 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Regional Worksheets 
3. Appendix C - Support Documentation 
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QUALIFICATION KEY: 

J’ - Qualify as estimated, J, positive results 2 CRDL as a result of failure to perform 
laboratory duplicate analyses. . 
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FROM: 

SUBJECT : 

c-49-11-4-127 

DAVE BRAYACK DATE: DECEMBER 7; 1994 

ANNE K. BATTISTA COPIES: DV FILE 

ORGANIC DATA VALIDATION-+CLP ORGANICS 
CT0 0138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (v:CRP), 
CALvERTOti, NEW YORK 
SDG NO. WST22 

SAMPLES: l/Solid/ 

NP-WST22-0405 

INTRODUCTION 

The sample set for the CT0 138 NWIRP, Calverton,.New York 
WST22 consists of one (1) solid environmental sample 
extracted via the Toxicity Characteristics .Leaching 

-,I \ (TCLP) and analyzed for the TCLP target compound list 
(volatile, semivolatile, pesticide, and herbicide - - . _. 

site, SDG 
that was 

Procedure 
organics: 

organic 
compounds). No sample was designated for Matrix spike/Matrix 
Spike Duplicate (MS/MSD) analysis by the field crew. 

The sample was collected by Halliburton NUS Corporation on April 
21st, 1994 and analyzed by Recra Environmental, Incorporated. 
All analyses were conducted in accordance with Naval Energy and 
Environmental Support Activity (NEESA) Level C Quality 
Assurance/Quality Control (QA/QC) criteria, using Test Methods for 
Evaluating Solid Wastes, SW-846 analytical and reporting protocols. 
The data contained in this SDG were validated with regard to the 
following parameters: 

* . 

a 

* a 

. . 

* 0 

0 

* l 

* 0 

* 0 

* 0 

Data completeness 
Holding times 
GC/MS tuning and system performance 
Initial/continuing calibrations 
Field and laboratory method blank results 
Surrogate spike recoveries 
Internal standards performance 
Compound identification 
Compound quantitation 
Detection limits 

The symbol (f) indicates that all quality control criteria were met 
for this parameter. Documentation of compliance for these 
indicated parameters is provided in the attached Appendix C 
(Regional Worksheets). 
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Problems affecting data quality are discussed below; documentation 
supporting these findings are presented in+Appendix D. Qualified 
Analytical results are presented in Appendix A. 

SUMMARY . 

Volatile Organic Comoound Analvsis 

Proper containers for shipment of a waste sample prevented sample 
NP-WST22-0405 from arriving at the laboratory in time to meet TCLP 
holding time requirements. The laboratory received the sample 12 
days after collection, consequently, the holding time until 
extraction was missed. Thereforo, missed extraction holding time 
was not the fault of the laboratory. Moreover, results below the 
Toxicity Characteristic regulatory action level were not qualified 
as unusable, since this sample was identified as a medium level 
waste (See COC, support documentation). Instead, positive and 
nondetected results were qualified as estimated (J) and (UJ), 
respectively.. 

No other problems affecting data usability were noted. 

Semivolatile Organic ComDound AnalvSiS 

The original analysis of sample NP-WST22-0405 yielded acceptable 
base neutral surrogate recoveries, however, extremely poor acid 
surrogate recoveries were reported. The laboratory claims that 
this sample was extracted for base neutral compounds only. 
Furthermore, this sample marginally exceeded, (15 days), the TCLP 
extraction holding time. Also, the 7 day holding time (from TCLP 
extraction to preparative extraction) was exceeded. As a result 
of these noncompliances, nondetected results for the base neutral 
compounds only were qualified as estimated, (UJ). Since the acid 
surrogates were extremely poor in the original extraction and 
analysis the sample was re-leached and re-extracted for acid 
fraction compounds. Consequently, the TCLP holding time until 
extraction was grossly exceeded for the acid fraction. Therefore, 
all acid fraction compounds are qualified as unreliable, (UR). 

The compound pyridine had a continuing calibration %D greater than 
the 25% quality control limit. Positive and nondetected results 
are affected by this noncompliance. As a result, the result for 
pyridine was qualified as estimated (UJ), since a nondetect was 
reported. 

The acid fraction surrogate Percent Recoveries .(%Rs) for the 
original analysis of sample NP-WST22-0405 were all zero since acid 
fraction compounds were only analyzed for in the reanalysis of 
sample NP-WST22-0405. Only one base neutral surrogate was 
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noncompliant in the original analysis. No action was taken. .In 
the reanalyzed sample two base neutral surrogates were noncompliant 
however, no action was taken since the reanalysis was only analyzed 
for acid fraction compounds. 

No other problems were noted. 1 

Pesticide Oraanic ComDound AnalySiS 

As previously mentioned, the TCLP holding time until extraction was 
exceeded for the-pesticide analysis. All nondetected results were 
qualified as estimated, (UJ). 

Methoxychlor had a high Percent Difference (%D) for several 
continuing calibrations. Nondetected results were qualified as 
estimated, (UJ). 

The pesticide surrogate dibutylchlorendate, had a low Percent 
Recovery for sample NP-WST22-0405. Nondetected results were 
qualified as estimated, (UJ). 

_ ,a-_ No other problems affecting data usability were noted. 

Herbicide Organic Comoound Analysis 

As previously mentioned, the TCLP holding time until extraction was 
exceeded for the herbicide analysis. All nondetected results were 
qualified as estimated, (UJ). 

No other problems affecting data usability were noted. 

ADDITIONAL COMMENTS 

No other problems were noted. 

Analytical data qualified as (jN) or (RI may not be used to 
demonstrate compliance with Toxicity Characteristic or Land Ban , 
Regulations. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: The TCLP holding time until 
extraction was exceeded for all analyses. The semivolatile acid 
fraction compounds were extracted grossly outside the TCLP holding 
time. Methoxychlor had continuing calibration %Ds exceeding the 
25% quality control limit. The semivolatile compound, pyridine, 

c -.* had a continuing calibration %D greater than 25%. 
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Other Factors Affecting Data Quality: A low surrogate %R was 
reported for Terphenyl-dl4. The pesticide surrogate 
dibutylchlorendate had a high %R in sample NP-WST22-0405. 

The data for these analyses were revi-ewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (l/92), as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program" (20.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas aff.ecting data quality. 

"1 attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 
guidelines and the Quality Assurance Project Plan (QAPP)." 

Halliburton NUS Corporation 

Anne 'K. Battista 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results. 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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c-49-11-4-205 

ANNE K. BATTISTA COPIES: DV FILE 

. DATE: DECEMBER 20, 1994 

ORGANIC DATA VALIDATION-TCLP ORGANICS 
CT0 0138, NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), 
CALVERTON, NEW YORlC 
SDG NO. FTTW 

3/Solid/ 

FC-ENOl-0002 FT-WSTOl-0102 FT-WSTOl-0102DU 

. INTRODUCTION 

The sample set for the CT0 138 NWIRP, Calverton, New York site, SDG 
FTTW consists of three (3) solid environmental samples that were extracted via the Toxicity Characteristics Leaching Procedure 
(TCLP) and analyzed for the TCLP target compound list organics: 
(volatile, semivolatile, pesticide, and herbicide 
compounds). 

organic 
There was one field duplicate pair included in this 

SDG (samples FT-WSTOl-0102 and FT-WSTOl-0102 DU). 

The samples were collected by Halliburton NUS Corporation on June 
17th, 1994 and analyzed by Recra Envircnmental, Inc. 
were conducted 

All analyses 
in accordance with Navai Energy and Environmental 

Support Activity (NEESAI Level C Quality Assurance/Quality Control 
(QA/QC) criteria, using Contract Laboratory Program (CLP) Statement 
of Work (SOW) OLM01.8 and Test Methods for Evaluating Solid Wastes 
(SW-846) analytical and reporting protocols. The data contained in 
this SDG were validated with regard to the following parameters: 

* l Data completeness 
* . .Holding times 
* 0 GC/MS tuning and system performance 

l Initial/continuing calibrations 
0 Laboratory method blank results 

l l Surrogate spike recoveries 
l Blank Spike/Blank Spike Duplicate results 

* l Internal standards performance 
* l Compound identification 
* l Compound quantitation 
* . Detection limits 

The symbol (*I indicates that all quality control criteria were met 
for this parameter. Documentation of 
indicated parameters 

compliance for these 

(Regional Worksheets). 
is provided in the attached' Appendix C 
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Problems affecting data quality are discussed below; documentation 
supporting these findings are presented in Appendix D. Qualified 
Analytical results are presented in Appendix A. 

smy 
. 

' Volatile Organic ComDound Analvsis 

Carbon tetrachloride had a continuing calibration Percent 
Difference (%D) above the 25% quality control limit. The positive 
result reported for this compound in affected samples were 
qualified as estimated, (J).. 

The following contaminant was detected in the laboratory method 
blank at the maximum concentration indicated: 

Comnound 
Chlorobenzene 

Maximum Action 
Concentration Level 

.OOl mg/L .OOS mg/L 

Blank Actions: 

0 Value c Contract Required Quantitation Limit (CRQLI ; 
report CRQL followed by a (U). 

0 Value > CRQL and c action level; report value followed by . 
a (VI. 

a Value > CRQL and > action level; report value 
unqualified. 

Samples Affected: All 

Saqle aliquot size and dilution factors were taken into 
consideration prior to the application of the action level. 
No action was necessary since no positive results were reported for 
chlorobenzene in the affected samples. 

Sample - 'T-WSTOl-0102 DU was reanalyzed at a 20-fold dilution due to 
carb'on tetrachloride exceeding the instruments's linear calibration 
range. The diluted result.for this compound was used In data 
validation. 

Estimate, (J), .positive results reported at concentrations less 
than the CRQL. 

No other problems were noted. 
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Semivolatile Orsanic ComDound Analvsis 

The fo.llowing compounds had continuing calibration %Ds greater'than 
the 25% quality control limit: hexachlorobutadiene, 2,4,5- 
trichlorophenol, pentachlorophenol, and pyridine. This calibration 
noncompliance indicates a lack of consistency in instrumental 
response which could lead to compromised detection and quantitation 
of the affected compounds. Hence, the nondetected results reported 
for these compounds in the affected samples are qualified as 
estimated, (UJ). 

No other problems were noted. 

Pesticide Organic ComDound Analvsis 

No problems were noted. 

Herbicide Organic Compound Analvsis 
_ ._ -- 

The. continuing calibration %Ds for 2,4-D and 2,4,5-TP were greater 
than the 15% validation quality control limit. Both positive and 
nondetected results are affected by this noncompliance. The 
nondetected results reported for these compounds in the affected 
samples were qualified as estimated, (UJ). 

2,4-D, 2'4,5-TP and the surrogate spike compound Picloram had 
continuing calibration %Ds greater than 15%. Only positive results 
are affected by this noncompliance and since no positive results 
were reported, no action was taken. 

The blank spike had a high %R for 2,4-D. According to the Region 
II validation protocol, no action is taken based on blank 
spike/blank spike duplicate noncompliances alone. 

No other problems were noted. 

ADDITIONAL COMMENTS 

Analytical data qualified as (JN) or (R) may not be' used to 
demonstrate compliance with Toxicity Characteristic or Land Ban 
Regulations. 

EXECUTIVE SUMMARY 

Laboratory Peifoimance Issues: Several volatile, semivolatile and 
herbicide organic compounds had continuing calibration %Ds which 
exceeded their respective quality control limits. Chlorobenzene 
was detected in the volatile laboratory method blank. Carbon 
tetrachloride exceeded the instrument's linear calibration range in 
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the original volatile analysis of one sample. The herbicide 
fraction had blank spike/blank spike duplicate noncompliances. 
Positive results reported below the CRQL were estimated. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA 
Functional Guidelines for Organic Data Validation (l/92), as 
amended for use within EPA Region II, and the NEESA guidelines 
"Sampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Programt@ (20.2-047B, 6/88). The 
text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according 
to the agreed upon validation criteria as specified in the NEESA 

' guidelines and the Quality Assurance Project Plan (QAPP)." --- - - 

Halliburton NUS Corporation 

Anne K. Battista 
Chemist/Data Validator 

/;oseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 



Data Qualifier Ke3 

U Value is a nondetect as reported by the laboratory or has been qualified 
based on blank contamination. 

J . Positive value is qualified as estimated because it is reported at a 
concentration less than the associated CRQL and/or as a result of various 
technical noncompliances. 

UJ '- Nondetect is qualified as estimated because of various technical 
noncompliances. 
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_._ _. _ .- _. _. ._ _ ._. . . 

PURPOSE: __. _. __.___.... . . . .-.- - -- . . ..I 

- -. -- - ‘- --Calculate expburei ~dcke~estlrn&t~~ and asso&&’ ii&s fdr ‘dM&ticj grouridwater exposure. 

I 
............... ......... . . .--- .- . . _ . .- . . ...... --. ..-. -_ ..... . . _ . ‘-.y-‘- -.--. -I--.-._ ....... .__,._____ 

I 

ASSUMPnONS:. . __._,__. _ r ._-. :... .: . . - _- _._. .._..-. -- _ _ _ . ..1. 

..- ._..._. 1.. . ._ __ . . . _ _ _ . . . _ _ - . __ . - _.___._ . ._. _ - . . ^. 

l Exposures associated with domestic groundwater usag6 considered. Exposure routes indude ingestion . . 
-;---- uf watk’derrnal~wntact with water; and Inhalation 6f’~bMiies eri~lttti MMle ‘showering. 

_-__ . . .._- -2 .._.-.-. -- _____.___ _ -...__.. --_ . _ .__._ -. . . . ..--. . . _ _.__ -. _.__._. -_ _ -.-....-_ . . . ..- 
Receptors exposed under residential conditiins only. 

. . 0 
__ __ _ : _, _ _ ._, _. . ._I .-._-_p_._ _ __.__..-...- . . .- . . -. _..__ -_. ..-..- . 

. _ 
REtiAiIl &JATlONS: 

_ . _ _ . - 

a Ingestion exposure.dosaestimate, _. .-_ . . . . . ..-- 

__. . _- .:.. ..-. . -. .- - . 

. - _ __.. _._. _. . _. _.. _ . 

_. ,___ ._.--; _________. _-_.__,_ -_ __. ____._ _. . . _ .._. 

I 

Where: Dose 
C 
IR 
EF. 
ED 
BW 
AT 

= 

Exposure dose estimate (mg/Kgday) . _.. _ . . . _ ._ _ . 
Chemical concentration in groundwater (mg/L) 
Groundwater ingestion rate (L/day) 
Exposure frequency (days/yr) 
Exposure duration (years) 
Receptor body weight (Kg) 
Averaging time (days - 365 days/yr x ED - noncarciriogens 

365 days/yr x LT - carcinogens) 
Receptor lifetime 

: . . 
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_ . . 

0 F>ermal .contact. with water.while bathirtg . _ .- . ._. . 
. . 

-... _.__..__.._..-... ..-.^.. ̂  _---.- . ^ .-._... . . . I-. . .-.. _. ..___ 

,Dose = L 
x pc x & x -.n x .~F.-x”.~~ ,‘.~. cF . 

. . . . . . :BW x AT .. 
. _.._,__.,._ . . ..-.-. . ..-.... ^.._. . _:_ _^ _ . ._ . 

: : 

where:. Dose- i = . .._. Absort;ed dhemica, .d&e. (&(g~ay);... .- .., -.. . . . . . ^ f -. .;. . 

._ C, ._ ” .,F .’ _. ,_ .: ..Groundwater exposure concentration.(mgjL).... ._.-_ __.. .;. _. . . . 
PC = Dermal permeability constant of chemical (cm/hour) sA. ;. .= Skin surface area available for contact (cn?) _‘., ‘.*-; ‘-‘I- ’ 

._. .I3 7 . Exposure time (hours/day) 
EF 

.ED . ; 
Exposure frequency (days/year) .. 

: _ .” 

Exposure duration (years) . 
. _. ̂ _ I . . . . 

_ ._,.. BW 5 1. Body.weight (kg) ._. _ _.^” ._.:. I, ._ .I _. . 
AT ‘= 
‘Cj= = ., 

Averaging time (period of time over which exposure is averaged - days) 
Conversion Factor.(L/103 cm3) .’ .’ .: ‘. 

,. . . .: . . . . 

B lnhalation of volatiles em&ted while showering - .. 
. . 

.lnhalatibn Intake (mdKg-da)? = y x ~w~~Txx~F .. 
a 

. . 

_,. -... 
K = D, + exp(-R, xQJ/R, -‘exp [R,(D,‘L D,)ylTa * 

Nhere: S = 
IR =. 

Volatile Chemical Generation Rate bg/m3/min) 
Inhalation Rate (L/min) 

EF =. _. Exposure Frequency (showers/yr) _. 
ED = Exposure Duration (years) 
BW =- Body Weight.(kg) 
AT. .T;. 
R, = 

Averaging Time (period over which exposure is.averaged - days) 
Air Exchange Rate (min.‘) 

K. =. ..__ ._ Constant (min/shower) 
..,._.. _-_ . ..A.-. . . .._.. E D _. _____ Shower. Duration .(min) _ __ _.-. ___ _. _.._ _ ___ _ . ..__ _ _. .__ _ ___ . ,. _. : . . . I. I_ 

D, --CF.. ..;. 
Total Time in Bathroom (min) 

‘. Conversion Factor, (10’ pg-Llmg-$) 
. . 

. ._ . 
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~&MAN STRAU 
I 

JOB NUMBER 

DRAWiNG NUMBER 

APPROVED BY 

PAGE OF 

DATE 

01 / 25 / 95 

. “.. Hazard Quotient .(noncarcinogenic risk.) . . . . __ . ._. . .,.“. . 

._ _. . . _ . . - . . ._... . .- _ ..^2.._ ..:_. ._..._ ..,.... .- -.- .. .. ._ __ : _ 

._- .- . . . - _ ,_^_.-_--~- :....... __.^... _ _ _ . ., 

.._ ___._ ., _ _, . ̂  ‘. . . . . . . .-, _ __ .,._ . . ._..._ _._ ._. ._ _..- _ . ..-...-- , _ 
, Where:: Iii. :. F. __.. _ Hazard Quotieyt (unitless). _ .i. ; . . I- . . - . . - 

Noncarctnogenrc exposure dose estimate (mg/Kg-day) . . . . _ . . ._ .1 _ _ ,. RfD.,...:-I ,. ‘.’ .Referen~edose.(msll(gda)i)-“,-.”””.’:‘.‘. : : _. 

_ ._. , ,._X _ .;. .” _.,. ..- . , ,____. ” _. -_. ..: . ..- -,- .x_ .,^ ..,.- ._._--. L.. _.^..._ _.._.... 
,.^_ I_. __.. .._ I..I._. _ . ” - . _ 

_ _ 
0 incrementaiCancer‘Risk’(carcinogenic risk) 1’. : : : .’ : 

’ ._. I .._- .;. . . I _..._... ,._ _ _ . 

\ ihere: j& . ,‘i .. - .’ 
. :. :__l_ . . . _.__ ,,. .._. . ._. - . . , : _ . .._. . .i.T.-‘.‘.-e .i ..-.....- -.... - 

incremental Cancer Risk (unitless) : : 
Dose = Carcinogenic exposure dose estimate (mg/Kgday). : : .. 
CSF 7 . Cancer slope factor (Kg-day/mg) . 

^ . 

e ;AMPLE CALCULAhON: 

I 

5 
I 
( 

-or example chemicals, the two primary cancer risk drivers are.presented. Benzene, having a representative 
:oncentration of 0.0145 mg/L at Site 2, is used for the sample calculation of the inhalation exposure route only. 
Vsenic, used for the ingestion and dermai contact, is evaluated at the representative concentration of 0.0158 
rig/L also noted for Site 2. Arsenic is highly absorbed via the gatrointestineai tract (95%) and exhibits both 
:arcinogenic and noncarcinogenic health effects in humans. 

1 The following dose-response data are used for benzene and arsenic. 
. . 

I I I 1 
Chemical Oral Exposure Route Inhalation Exposure Route dl Dermal Exposure Route 

Absorption 
RfD CSF RfD CSF Efficiency if0 CSF 

I I 
Benzene NA 2.9x1@ NA 2.9x10a 100% NA 2.9x10? 

Arsenic 3x10’ 1.75x100 NA 1.51x10’ 95% 2.85~10’ 1.84~10’ 

NA - Not available , 

. : ... 

_ _ .  ̂ . . _ . _ _ , . . . . _ ^. . _ .  ̂ _ :^ _ . - - . _ _ . . e..‘“... .__.._._... _.._. . ._ .._.,. . . . . --.- .~ 

..... ., .... . ... 

....... . 
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. _. 

The following residential and employee receptor exposure input parameters are used for Site 29. _ . . _ _ _ ^ .2 . . . ‘. -.’ -’ . 

..^..,. .I... . __ _.,... ._ _- _,_. ,,..... -.,. . . ^_ . ., _. : .._. _.... __ : . . ..__._ _......._ -. 
SUMMARY OF EXPOSURE ASSESSMENT INPUT PARAMETERS 

,.. 
.. ‘. ‘--. SITES 1,2; BA, 7 i GROUNDWATEREXPOSURE 

._,.,_. /___ ._. ‘ ._.. . . ..NWIRP .CALVERTON, NEW YORK -. - - 

_ 

Parameter ’ ‘-Value .._. ;,. __ _ __ Ratjonale/Source 

Groundwater Exposure 

Chemical : . . . . Chemical-specific representative.. ‘. .-- . USEPA; December 1989 
concentration in water concentration. (mg/L) .(c,,) .^. . - . . 

Groundwater ingesti&- Adult 
rate (IngR) Child 

Air inhalation rate / 
(InhR) 

2 L/day ‘. 
. _( . . ...” ., 

.. USEPA;’ March 25, 1991 
1 L/day .. .. .^‘. .’ ,. 

20 m3/day USEPA; Mardh25, 1991 

Dermal permeability . -Chemical-specific value (cm/hr) 
constant (PC) 

. USEPA, -danuary 1992 .. 

Available skin surface .; Adult 19.4.00 cm2 USEPA, May 1989 
area (SA) Child 7,280 cm2 

Volatile chemical Chemical-specific value (us/m”- Foster and Chrostowski, 1987 
.generation rate (S) min) _. . 

Inhalation exposure 
time constant (K) 

Exposure time in 
shower (ET) 

1.47 min 

0.25 hr 

Calculated value 

Estimate of time spent in shower 

Bathroom air exchange 
rate (R,) 

0.0083 min.’ Foster and Chrostowski, 1987 

Time spent in shower 
W 

15 min Estimated value 

Time.spedt in. I’-- - ” 
20 min Estimated value 

bathroom (DJ ~. ._ . . 

..,, . 

. I  



-he following resfdentiatand employee receptor exposure input parameters are used for Site 29. 
,-- “‘.‘. _ .._ _ . .: .*---.I. 

^“~ .. . - .._ .I. ___“_“__^ . .--. ,_ _-...i.. ,“._. . _I. _ . ._ ,__ __( .._. __,_ ._ ._. ._ . . . . . . . _.“.. . . . . . . -” 
SUMMARY OF EXPOSURE ASSESSMENT INPUT PARAMETERS 

. .. _ . . . .._^. SITES 1, ‘2, SA, ,7 -‘CROUNDWATER .EXPOSURE 
_. _,.._ NWIRP. CALVEF$TON, .NEW.:YORK -. -. ,., __. . _ _.._... -. _.- 

i 
Parameter ) Value __ Ratiorjale~Source. _ _ 

Groundwater Exposure : _‘__i . ._ 

‘Chemical ._ : _,..__ :. _. Chemical-specific. representative. -:- - : USEPA, .D~ember:1989 .^ . 
concentration in water concentration (mg/L) (c&k) .,,, ._ ._ ..~... _. : . . . ._. .:. . -..-. . ..“..._... .. 

_ . . . .._ I_.^.. .-. 
‘@oundwa;teiingestion~ ~. Adult 2 L/day USEPA,%arch 25, 1991‘ ‘.. .’ 
rate (IngR) _. . . Child 1 L/&y .I__. _:. _ .’ 

Air inhalation rate ... - 20 ma/day USEPA, March.25, 1991. ‘- -. 
(InhR) .._ 

Dermal permeability . __ Chemical-specific value (crn/hr) .: . ._ ..USEPA,.January ,1!3!32 . I’ . . . - -. 
constant (PC) 

Available skin surface Adult 19,400 cm2 USSPA. May.W@ . . 
area (SA) Child 7,280 cm2 

Volatile chemical. Chemical-specific value (ug/m3- Foster and Chrostowski, 1987’ 
generation rate (S) .. .min) , _ . 

Inhalation exposure 1.47 min Calculated value 
time constant (K) 

Exposure-time in.. : : 0.25 hr Estimate of time spent in shower 
shower (ET) . 

Bathroom air exchange 1. 0.0088 min.’ .Foster and Chrostowski, 1987 
rate (R,) 

Time spent &I shower : 15 min Estimated value 
-(D,) 

. mme spgnt .in . 

bathroom (D,) 
20 min - ,Estimated value 
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DRAWING NUMBER 
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_... 

EXAMPLE CALCUlAT!ON __ , 

5 
CALCULATION WORKSHEET order~o. 1~11s (OMV 

11 
PAGE - OF 

. I... _... _. .^ ,.., .._. ._.. -. . . . . . :BwxAT.. :.. ,: .._I_ . -. . . 

. . . _ . _ ,._ ;. __ ,._ . . . . _’ ;. . . . . . _. . _-_ ..___.... . . . -..I. . : _.__.,_. _ .__ :... 
2 > 

._ (child .non-ncer effwtsl ..,_.” .._ .” . . ^. _.,,. -... . - _. _ ._ : _ . . _ ._ . _: . _ .: _ I _ .+. . _ _ _ . _I .,__ .__.... ___.. _ _._. _ _ .._ + _ ..i _ .._..__ ._ 

. ,,..._... Aa ‘= .(0.0158.i@4.~(1 .L/dai x@5idayr)-x (s-y~,:.~ O;x,+mglKg-day 

__ 05 43 x(6 Y4 x. Wdam.k I _ .-r... ._,.: _. 

. .._, 1. _, _ _ ., . 

(@dt. cancer effects) ,. .__ _. _ . . . . -.-. .- . . ..-..-. _. . . . . . ^_‘.._...~..” ._..._.., “._ . . _ .-... . . . 

.:..&sa .=. (0.0158 .msA’L) x (2 L/day3 x (350 araylvrj ‘.x-.(3o.yt) . . 
= 1 .86M14 iri&dl(gdiy 

_.._ c70 yQ)WOyr) xW5 dati.M _, _.... _.. 

,. . . . 

Hazard Quotient .(noncarcinogenic risk) - child receptor 
“. “. 

. ..HQ= s = 1 .Ol x10-= mglKg-day = .3 37,xloo 
.3x10a mg/Kg-day s 

. 

Incremental Canc& Risk (carcinogenic risk) - adult receptor 

;ICR = Dose x” CSF = (1.86~10~ mg)‘Kg-da)? x (1 .75i10° Kg-daylm@ = 3.b5hI-4 
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EXAtiPk CALCUiA+6N . ,. . 

..t.. ‘.. Ingestion exljosure.dose estimate 
a ._ _.,_ _.._ 

]  __^_ _ .__. .  _ __..__ .___.“_.__. .  , - . + -  . . , .  ~_. , .  .  .  .  .  , ”  .  
. “_  ._ .  .  .  .  .  .  . . _  -  ”  , . .  .  .  _ : . . .  .  .  .  .  .  .  .  .  . :  ._ . ,_  

. “ . _ .  

_’ _ .,. . . . Dose= >-CxIR.xEFx ED. . ._ , ,, 
BWxAT 

._ ‘..~ .,.. . ._ 

_.__, _. I. .,. .._ . .,... .-.. . “. .-. .- 

.. 
..T-. 

..,._ _ _.... _. . ._.._ . . .._._.__ ^..^.. . 

(child noncancer effects) 
. _ : . _ . ., . , , ,.“_, ,. __ _..^_. _ . .._....-.. _ .I-..-......^. -I- .“.1-- , .” ._ .-. _ ..^ _ . . _ _. ._ . . . 

_ -.Doae=( 0.0155 mg/L) x (1 L/dafi x (350 daHyr) x.46 ur) 
F 1.&x704’mgf&pday ,(15Kg)x(6yr)x(365dagpj 

” 

: 
i# ‘(adult ca&er;effects) 
,. _, “._” ^. . _. .I.. 

, . .:. _ 

. . .I _.,..._ _. ..-__- ..,, “..,1 . .._._. ..^.. . . . _. . . _. 

1 

Hazard Quotient (nonc&rcinogenic risk) - child receptor 

3x10* mg/K@-day 

Incremental Cancer Risk (carcinogenic risk) - adult receptor 

6CR = Dose x CSF = (1 .56x104 mgfKg-day) x (1.75~10~ Kg-daflmg) = 3.25i104 

_.. 

...... 

.- 

.... ._ ....... . 

...... _ _ ...... .... 

...... ..... ... .- ... ............ _ .... .__” ._..--. ” _ _ _ . . _. 

............. ..... 
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. . 

B _ ., Dermai contact with waier while bathing. . _ _.. _. _ _ _ 4 

r 

,_ I ..,__ _ . . ..__._.. ._,. _- . -‘. - -- _ . 

..__ ._.. _ .-..._. __” . ..^. ,. __- _.._ ,^. ._  ̂ ..-_ -. ___.-.. c~- .j(. /+ x -. - .._ .__ SK-.x..Et ‘%: .EF x :ED‘ .x -cF .-.. : . ._ 

,Ddse .= ._ ̂  ‘ _ . . ___ . _ _ .BW ..* AT. -. 

_- 

F . . & ac?enlc, ..tfie..defa@t.de~mal permeability7 constant ..of. .O.OCIl .cm/hr.js: used+ 1. _. ._ _. ” . 

.f 

;  

_ : .  - - .  
_ _ , :  .  _ . , . . .  . , . . .  . ‘ . .  .  .  .  _ . . . .  I  _. _ , . .  ,  .  .  

noncancer Metis). . :. _ _ _ _.. _ _ I ._ I .’ 

. . 

‘Dose = @0158 .mg/L)x (0.001. cm/hr) x (7,280 cnP) x-(0.25 h-/bath) i-(350 baths/y/-) x (6 yr) x (lo” L/cm3) 

. _ . . . . ” . ..__. . . . . I.. . - . ...’ . ^.. I_ (15 KS) x (6 Y~)~x.~~.%.~&JY/Y~)~ . .: _ _.. _. _ _ . 

,. .-1.. .,. -. ..^ . . . -.. . 

Dose = 1.84x7O-E mg/K&iy . ^.. 

. _ . . ,.. 

cancer .eff=W ‘__ . . . . . . . . . . . . . ., 

Dose = (0.0158 .mg/L) x -(O.OOl cm/hr) .x (19,400 cm2) x (095 hr/bath) x (350 baths/yr) x.(30 yr) x (10” L/cm3) 

(70 KS) x (70. Yr) x: (365 daylyr). . 

. . - _‘. 
_ _ 

Dose = 4.50~70 -’ mg/Kg-day ._. _ . _ - . _ - . :_ .--. 

” 

Hazard Quotient (noncarcinogenic risk) 

. _ . . _ HQ.= Dose = 1.86~10-~ mgdKg-day = 6 5xlo..3 
RfD 2.85~10~ mgPKg-day * 

Incremental Cancer Risk (carcinogenic risk) 
._ . 

ICR =. D6se.X CSF &‘(4.5xlO-’ mdKg-day) x (134~10~’ Kg-daylmg) = 8.28~10~’ 
,. 
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0 Inhalation of .volatiles emitted while showering (adult residents. only) - 
i _.__... ^__. . . .. .i .._._ ̂ _. .___ ..L_ _ -. -- . 

1 ~~~~“.l~.~..S~K.X. Rx EFxED / 
@WxATxCF:‘. .- 

. _ . . _. . .._ ,I. ,.._.... . _. _._ ,. _.___ . . ..-_ .,.. 
4 

._ .._. _.K 1 . _ ^ ” _ _ . ,. . _ : . . ( 

_ . _ . .._. .- _ -. . .-UK & .pp@(~R,‘ .x j.JJ,*; _ ew~[R@;~“- .DdJ/R, 
: : 

. .“. _.._ _ _ ., ,. ̂ . .‘._ . . . _. - .:. _...,_._._,: . . . ..__ L . . . _....... .._ _‘.. . . . . 

___ _.. . _. . . . . . ..^^ ̂..^. __.._ - _. .: . . . I- - ,. .“_.“_4-. _.._. “_-.: _._. l:__._ __....,- .-;--i . ..-__..... 1 .^_--I . . . . . . . _ - . 
The calculationof the chemical volatilization rate, S,-is performed using the following equations which determine 
the chemical-transport properties: .‘. - .’ .’ -: ..^ _ . ..- 

- 
. . . ., . . . .I 

(1) Overall mass transfer coefficient (l$) 
. . . . -. .: . ._ . ._ _ . _i _ . . . .“.. _. ._ .I. ., ._.. ,, .._ . . . . . . ..-.. 

.,I -. . . . . . . - KL:= ,~.~~..~~~~~‘~.~..~I-..~~~..:.~.~.~~...~.~~.-.. ,~ _ : ~:*. .;.; 

Where: R = Ideal .gas constant (82x10” atm-ti/mol-K) ” - - 
T = Ambient shower room temperature (K) _ ._ . _ . . ,_ I _. ‘_. . ” 

; I 
Henry’s Law Constant (atm-m3/mol) 
Liquid,phase mas.stransfer coefficient (cm/nr)- ..” .-. 

K, =. Vapor.phase mass transfer coefficient (cm/hr) 

The liquid and vapor phase mass transfer coefficients are approximated using ‘the molecular weights of 
chemicals and comparison to liquid H,O and gaseous CO, mass transfer coefficients using the following 
equations: 

Vapor-phase 

K, = (20 cm#ht) 
. . 

Jquid-phase 
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_ . ., 

.(2) 1, Adjusted mass. transfer coefficient (KJ ..__ . . _ _ 

.,-- 
._a._ . ,. . . . _ . . _ .  ̂ . 

Where: T _ . _ 1. i. ..= : _._ ..-1.. Ambient shower room temperature. (K). _ ;.. . . . . . _ __ _._. 

. . . . ._.__.. 7.; . ..r..’ 
Viscosity of water at ambient temperature (centipoise) : 

_.. _,._ i..Showerwater.ternperature~(K);- _. -,~ ..__.. j .__.. ;.w. . . ;. . ..- __._ _> __._.: . ..- .‘--. . . 

_ .-i .____. :.. ~1. _ .:.. 7.: _ _ .: ..ViscosQy .of .water at. shower watertem~en-$ure.&entipbise) __ _.__ . _ 

(3). Vapor concentration at droplet interface (C,), and ._ _ .__ _.._ .: . . 

Where: t, .- 7 Shower .droplet fall time (set) __ _ . . .- ‘.. 
d = Shower droplet diameter (mm) 

,. _ _ . . ._: _ . - .- ̂ . . 

(4) Volatile chemical se&ration rate (S) 
_ . _ _ _ ^ . . , . 

s= Gd FR 
sv ... . 

Where: FR = Shower flow rate (L/min) 
sv = Shower room volume (m”) 

For benzene (MW = 78.12 gm/gmol), a literature value of 5.5~10’~ atm-m3/mol ‘is obtained for the Henry’s Law 
constant. 

_ .... 

I- ..... ..^.. ...... ...... _ ......... 



CALClJLATlON WORKSHEET Order No. 1~118 (01-01) 

fi!?iiAW - NWIRP CALVERTON RFI 

~~M%SESSMENT SAMPLE CALCULATIONS 

w&x RAGS (Part A), December 1989 

. BJORMAN swwm 

JOB NUMBER 

DRAWING NUMBER 

APPROVED BY 

9 11 
PAGE OF 

__- 

DATE 
01 / 25 / 95 

..” ,.. . _ _.... .- ._. ..-.- . - 

,(I).. _ 11 Overall mass gansfer coefficient (KJ ._ ._ : .I .._. . . _ .._. ._ _. 
x. 

78.42 g@gmol 
1,440 crrfhr 

..“.___..I. ._....” . . 1. .‘..- ,- . ._-. . “^... . ,., _ ., .,_ .” -.-,- _“_ _...__ _ ̂,__” .__. __ I... L.. _ - ,- . .._ 

_._ I.. .._... -... t-e-. ,; g/&g&/ .; 94.l. ._.,__. _i_ _I_ :... .._ 

] 

^._,^ 
‘= 

_’ ._ _ . _. . - ,. .-  ̂ - ,... 

; , 

^_ . . .._  ̂ ..:. -. _ . ..__.. . .I. _.._ _ .._” r .._ ._ . - . ,. 

.._ _.. :_ _ _ 

(2) Adjusted mass transfer coefficient (KU) _ 

“.. ^. I.. 

(4) Volatile chemical generation rate (S) 

^ (3 - Vapor concentration at droplet interface (C,), and 

-(18.8 Whr) (2 set) 
(60 cm-set/mm-hr) (1 mm) = 6’75x1Q-3 ’ 

.s = C,,,, Ft? = (6.75~10~ mgU.) (10 Urnin1 
sv 

= 5.63x7tP m@b3-min 
_. .-,. ..I - . . . -. . .I . 12 m3 _^. ._. _. 
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15 min - 20 min 
I1 -. 

= ,,47 min 
’ 

_ ._ ._ _. _. . ..- -_ . .._-. d ̂.__._.. “_ . . . . _. .-.. .,... . I. 1. . . ..- ~. . . . . . . _. . . _. --.-. .._--_.-. . 

.an(j, . : , . _: . ..- - .., : - .- . . . _ ; _ . . . 
: 

. .._....^ 
&i&i&r effects) 

-..-... --..- . . ̂ .._ .._ . ..( ,_..,............--_._ _ .._... _._.__,_.__. ..,_ _.i_..,.,.. _ _. ,. 
. . 

^. _. __ _ . . . .-... :. .-.- -.. ..~. ._. _.._ ._ ._ ._ _ ,. . _. -.; _... _ . . . . __ __ ._ . . . _. ^. . _. _ * 
_. -.-.. &&(g .= ;(6.63xIO” mddmin) (1.47 tynin/showefilSx. : (14 urnin) (&O showrq/p) .(30 ,& .,_ 

0.0083 mln-y I : . ‘. . :. (70 Kg) (30 p) (365 da$lyrj (103 L/m? , _ . . I ,’ ‘.. . _ . 

: . 

-Inhalation -Intake = -.1.91xjof mdKg-&y -: ^. .... 

_..I .._^... .^ “.. ..“..._” ,..-.: ,. . . _ _..,. , ._ . . _ _.. . .._ x __.” ..__ . . . . _ ..-.. . ..-.. __ _ _ 
: 

Y--, (cancer effects) ‘. . . . _ . . . 

Intake = 663x10” m@m3-min) (1.47 min/showeQ. x (14 (urnin)‘ (350 showed&) (30 vr) 
0.0083 mid 
I 

‘(70 KS) ,(70 .urJ .(365 daaylulj (103 f,/ms) 
_.I 

! 

Inhalation Intake = 8.1 9x10s5 mg/Ki-day 

i 

Hazard Quotient.(&&arcinogenic risk) 

A hazard quotient for this chemical/exposure route is not applicable, as no.inhalation reference dose is available 
for benzene. 

. . 

Incremental Cancer Risk (carcinogenic risk) 

ICR = Dose x CSF = (8.19x1O-5 mgl’Kg-da)? x (2.9x10w2 Kg-dayjmg) = 2.38~10~ 

. ..^ _ _ _ 

I 
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,(.. 

! REFERENCES _ .., .._.- . ; . . . : 
! Pl 

USEPA, May 1989. .Exposure~Fatiors’ Handbook.” EPA~600/889/043,~Offitie of. Health.and Environmental 
Assessment, Washington, .D.C __ . _ . _ _. ._ .__ _ _ _ . ..I ._ _ _ . -1... :. . _ .,. 

I 

I USEPA,December l989:Risk~AssessmentGuidance foiSuoerfund’; Yolume I: Humtin .Health Evaluation 
Manual (Part A) - Interim Final. EPA/640/i 89/002- ..Office of. .Emergency .,and Remedial Response, 
; Washington, D.C. : . s 

.._ .I _ _. .^ __ ._: .__._.. _..._. : . : _. .1 ._..... . . _, . . . _ .._, ; . . _. ,..., ..__; . . ..__. 

USES&-March .25.’ .1991... _ Risk; Assessment Guidance. for. Supeifund- .Yolunie .KHuman. Health .Evaluation 
Manual -.Supplemental Guidance - “Standard Default Exposure’Factors” - Interim Final. OSWER Directive 
9286.6903. Cfffce of Emergency and Remedial ‘Response, Washington,’ DC. ” - 

. . . . . . . _. 
USEPA,. January 1992. D&&l Exposure Assessment: Principles and Applications - Interim Report. 
i 3PA/600/8-911011 B. Cffice of. Health and ‘Environmental Assessment; :Washington,-D.C. .~ 

. . _. _..__._ _..,..._ _ .-_...-.. * _..-. I- -.. . ..I . . - . .._. 
,__ .i ._ _. . . _ . . -_ _ . .._..: ., . 

I ‘aster, S.A. and Chrostowski, P.C., 1987. “Inhalation Exposures to Volatile Organic Contaminants -in the 
: shower’. 80m Annual -Meeting of the Air Pollution Control Association, ‘New-York, New York, June 1984. . 

11 1’1 
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--._. 
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JOB NUMBER 

-landbook of RCRA Groundwater Monitoring Constltuents: Chem&l and Phvsical Propemes (A& 1 endix IX 
:o 40 CFR Part 264). NTtS92L233.287, Washington, D.C. .! 

^ 
I -yman, W.J., W. F. Reehl, and D.H. Rosenblatt, 1990. Handbook of Chemical Propettv Estimation Methods. 
American Chemical Society, Washington, D.C. I 

I JSEPA, December 1994. Integrated Risk Information System (IRIS) 

_ 

._ ., . . 

_ .., 

.  _. , .  1 ,  I .  

._ _ . . _.__ _-. -. 

I 

.... ... ._ ...... . -. .... _ __ ...... _. _ ........ ........... .... _. - ... 

.... ....... r 

_ ......... 
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DRAWING NUMBER 

APPROVED BY 

] DATE 

P.URPOSE: ‘. . ., 

“. ‘. 

CalC~late.~X@OSUre dose,estimates and associated’nsks for soil ingestion and dermal contact. rz _ _ . . . . _....I .- _ __. . -.. _ . .: ‘. . . . . . . . . . . _ _. _ . .._ ” 
: ., 

. . .._._ ,’ 
.*$SUMPT,ONS:. .- ..-; . . . . . . _ .^. . . . .-. .,... ,. -I-; . I. ., __ ._ _ __ . ._ _ _ _... _ .I . ..-..-. I .I 

. . . . . . . . . _ . - _ . _ _ _ _ . . ,.. _ . ._ _  ̂ _ _ ..^ _‘.. - . I. - 

* Pica ingestion and ingestion from dome&c activities are considered. 
_. ,. . . . _ . - . -. _,.. . ..- - :- -. ” _ . . . _ 

.._ ^ _ .,__ . ..~Der.mel contact exposumfrom .outdoor.activll..... I_._. .; __ ..i.. --.:. _ _: .._. :...;- _.__.:_._ ..’ L , 
: : 

. . . .” ___ l _____ ..Receptors expos& .under residemial eonddn,ons. .: _ ..-. -“.--. .,-~ --.&.-~.T -.I-. t-m-w-..- .-. . ..-. . . - . 

. : 
. .- _..r _..... .._ ____‘_ _.__ 1. __.. _ . .._ ._ . :.. 

RE~VANT.EQUA~ONS: :- - .. -. - 

~ 

. .  ̂ _ . . 

: 

. . _ . . _ : . : .._ . . ._ .:.. : . . .-i . . ;. .” ._._.__,__.I_..._._ _ . ..__ _ 

l ingestion exposure dose estimate 
_ ..^“” u.,......: ..,... .‘... ̂ . . . “.,.) .^__ . . .:...... ~ . . . . . ,. . . -. --^ _^._._-.-_ ~‘----:^-. _.:.-. _ _ _<, . . . 

., . -_ . :.._ 

C,,xlR,,XEFxEDXCF : 
. . . . . . 

. . .+e (m@Kg-dafi = 
BWxAT.‘-- .. 

., I. 

Where: Dose = .. 
., 

Exposure dose estimate (mg/Kgday) 
.c,, _ = ‘. 
R,, .= 

Chemical concentration in soil (mg/Kg) r-. - - 

EF = 
Soil ingestion rate (mg/day) 

ED .=’ 
Exposure frequency (days/yr) 

CF = 
Exposure duration (years) . . 

BW ‘= 
Conversion factor (10’ Kg,,/mg,) 1. : ’ . 
Receptor body weight (Kg) 

- ,AT = - .Averaging time (days - 365 days/yr x ED - ndncarcinogens~ 1. 

Lf’ 1 Receptor lifetime 
365 days/yr x LT - carcinogens) 

. . 

. 

. 

............ - ....... _ _ ..... 

...... ... ... ......... ......... ... _ 
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0 Dermal,exposure dose estimate. 

_ _ . . . ..; ,.._:_... .-.., .- 

- -hose fmgfi(g-day) = 
C,xABSx~AF;SAxEFiED,xCF, 

, _ __ -. - 
BWxAT 

.^.. 
_i _.......,. ..^.. _....... -,. . ,__ . .._ ..“., . .._. . . .._I_.. 

--‘.-----~ 
___..,. _ . . . 

_ _ _ _ _ . . 

Where: Dose E _,_. Exposure dose e$timate (mg/Kg-day).. _. . . .I-. . . -. _ . 
: c,, Chemical concentration in soi! (mg/Kg) 

.. - -- _ . - : .ABS, j .._ I. _. _: .A&oyption fm&on (fra&on).f _ “‘1 “-~~~s’~~,Mv~-M -. -.‘y 
AF C Soil-toskin .adherence Motor Jmg@n~) _ _; _ .___ .+. _ ._._. I _ ,.. _ ._ . ..__ : _. -1. _ . : - - . .._...... .- _ _. SA’--1’ = Available skin surface. area (cm? 

-. _ . . . d... EF __,_,., “= ,___,, .Exposure freque”Gy .(day6~~)~ __._____.-. ;... s..TeM..ez __ ‘.‘“-‘ . . ; -.-... ,.- .----., 

,ED = .__ Exposure duration (years) , _’ . ? .._ _ ._ _ ..: . . 
.. CF ‘....I Conversion factor (10: Kg,/mg,,) 

. _. ,. 

. 

,,._” __ . . - -. .- 

.BW =,.. -Receptor body weight .(Kg) __ _.. ,.. .._ -. - _ ^ :. 

.!T = ._ . .- Averaging time (days - 365. days& x ED. -. noncarcinogens 
365 days/yr >( LT .- carcinogens) 

. __. - _ LJ’ _ = . . . Receptor liietime . .’ _ ..’ ‘. _ _..,_ __. __.,. . .._.. _I_ _.^.-.i”.l”... I-.-...-. 

a Hazard Quotient (noncarcinogenic risk) 

Where: HQ = Hazard Quotient (unittess) 
Dose = Noncarcinogenic exposure dose estimate (mg/Kgday) 
RfD, = Oral reference dose (mg/Kgday) 

..__._ .-. . I.. _. ,. . . 
. ..-.. 

0 ln&emental Cancer Risk (carcinogenic risk) 

ICR = Dose x CSFo 

. 

_. 

Where: ICR = 
Dose = 
CSF, = 

~ 

Incremental Cancer Risk (unitless) 
Carcinogenic exposure dose estimate &g/Kg-day) 
Oral cancer slope factor (Kgday/mg) 

SAMPLE .CALCUlATION: - - _ _ . . _. _. -..- 

For bis (2ethylhexyl)phthalate~at Site 1 (Northeast Pond Disposal Ar&j,.a representative concentration of 
0.097. mg/Kg is reported for .future residential .land.use (all soil data considered). 

_. .- . ._ 

, - ._ 
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Toxicolqgicai Data _ :. ._ 

Compound .’ Reference Dose’ . ‘. Cancer Slope Factor >:. 
,. ._,. . . -- . ..-_. . ._ .:. 

bis (2-ethylhexyl)phthalate 2x1 O‘* mg/Kgday 1:4x1 0.’ Kgday/mg ___,. ___ ,___.__ :. _. _ ..,,.. ._ __..-....._.^._ --.. ._.... . . _ _ . . . .j -.-. . . . _.._ . _. ,.._., “_ _ . - . . . 

_ ,.. . . .._... .“. _.._ 
-ihe following receptor expos& inpi parameters. are used. ^ 

. . 

. _ . _ _ . . . . -. 

’ ,. ‘. ’ : 

SUMMARY OF EXPOSURE ASSESSMENT INPUT PARAMETERS 
SITES 1, 2, 6A, 7 - SOIL EXPOSURES 

NWIRP CALVERTON, NEW YORK 

Parameter 

Soil Exposure 

Value Rationale/Source L 

Chemical 
concentration in soil 
i%,) 

Chemical-specific representative 
concentration (mg/Kg) 

USEPA, December 1989 

Soil ingestion rate (IR) Maintainence 50 mg/day USEPA, March 25, 1991 
Adult Resident 100 mg/day 
Child Resident 200 mg/day 

Available skin surface Adult 6,170 cm* 50* percentile skin surface areas for 
area (SA) Child 2,200 cm* hands, forearms, lower legs, and 

feet (USEPA, May 1989) 

Soil-to-skin adherence 
factor (AF) 

0.6 mg/cm* USEPA, January 1992 

Dermal absorption Volatiles 0.10 Professional judgement 
efficiency (ABS) BNAs/Pesticides 0.05 

PCBs 0.03 
Metals 0.001 

Exposure frequency Maintenance 250 days/yr USEPA, March 25, 1991 
W) Recreational 52 days/yr Professional judgement 

Residential 350 days&r USEPA, March 25, 1991 

Exposure duration Maintenance 25 years USEPA, March 25, 1991 
(ED) Recreational 10 years 

Adult Resident 30 years 
Child Resident 6 years 

Body Weight (EIW) Adult 70 Kg USEPA, March 25, 1991 
Child 15 Kg USEPA. March 25, 1991 

Averaging time (AT) Noncarcinogens EDx365 day/yr USEPA, December 1989 
Carcinogens LTx365 days/yr 
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SU8JfXX CALCULATION OF SOIL INGESTION RATES AND ASSOCIATED RISKS 
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BY 
APPROVED 6Y DATE 

I Ingestion Exposure .._ _. ,. -. ..- 

*’ Exposure dose-estimate ‘. j ‘1 -.\:,-’ : 
_. _. - . . . . --.. -.. _ ._. . ._ - .- _; . . . .---.-. 

_, ._._ . . . . . _ _ . ~ ..-.- _, -.C,-;x./Ra ;K,E’.~ EQ.imcF-.A-‘.. . ^..- 
.Qose (mg/Kg-dafi = 

. . ., BW.x AT.: . - -,. _ - : . . 
c i 

- 

_._,.. ^... . . . ..- .‘... .- 
._ . ,__. _ _..-. . . _.  ̂ -. 

_ . 

_ Ijon-rcinogenic dose estimate for child receptor .(the .mostsensitive receptor. because of body weight and 
ingestion rate:considerations);is calculated asfollows: : ; : ___ ;.....-. _. _,.,_, .____ .^.___ -.; _..__ _ ,_-_ ̂._ __.._ _: ..---.--. ̂  . - -. “_-- , .^ . I . ._____,_^_ _._, “.,. ..-. - ..7; . .,. . . , 

tie = (0.097 rn&iJ mdKg-day .._ -. . 

,_-_ ̂_,“.^, ._..__.__ ._.._ . . ^ . . . ..:... _ . .._. . - . . . __I ._. .,. ^ . . . . . ___... ‘,. _I__ ; . -. 

For-adults, the carcinogenicdose estimate iszalculated for the‘30”y&tr‘exposure ‘duration’~assuming sii. 
years exposure as a child (ingestion at a 200 mg/day rate) and 24 yeamasan aduft.(with a lower ingestion 
rate of 100 mg/day). .__ . 

_, _,_. . . 
& = (0.097 mg/K&350 days/fi(lOa Kglmg) 

.. (70 years)@65 days&) 
_ . . 

_. ,. _.. ..__ ..-. 

pose = 1.52x10-r mg)‘Kg-day. .: . “. .‘.. 

. ^ . .I I - _ ^ . . . . 

i Hazard Quotient (noncancer risk) - Child Resident -’ 
.._ 

1.24~10~ mgbKg-day = 6=0-5 
_ _. . . 2x10” MKg-day 

.,... ^... ., 

1. .-.. -’ I....’ 
_ . _ . . 

) , 

- 

0 Incremental Cancer Risk - Adult Resident 

_, _ - ., .^ ._ “._. . . .-- __ _” .,.. . 
./Cl? = Dose x &SF0 = (1.52~10-~ mgfkg-da)?(l.4+10-’ K@-,d$MTg) ,,i 2.1x10-8 

; I 
* . .__ G... _ ., 

I, .: ..-. .‘--’ .’ 
. . ._ :. _ _. _ . __... i “.. : _ 

I . 
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Dermal Contact .._ -. __ ‘. 
_i 

‘For dermal exposure& oral toxicity data are adjusted to.&kount for differences between administered (oral) 
and absorbed (internal). .dosages. .Bis(2-ethyJhexyl)phthalate -is noted to be approximately 50% absorbed 
through the gastrointestineal tract, therefore, the following adjusted toxicity data are used: 
_,._..____. ___ :. _.._.. “._._ -..-- -2-.I. ..-- ---^-_ ._.... . . ̂ . . -. _ ., -I---. -, - .._ __ ,. ._ . . _-.I-,- ..,... _.. _. _. 

. -- _ _. _ . . . . . _. . . _. _. . ___..._ . 
RfD,, = R/D, x A&, =. (2x10-* mdKg-dafi (0.5) - 1x70” mdKg-day 

__. .._ :. _.. . _ ----.......... . . . -. . ., __ _ . . .__‘.._.. __ ,. _. . . 

and.. i f 1 : ., _....,.. _ .._,_ _.._-I..-...-.._.,.._._. -- . .- . . _, _. ___. _.-; .._.._-...._-...._- r ..^.__. ‘.-- _.L_.__..-- . . ..-.. - .._ __. :’ I 
_ ..__ _.__.. ̂_ _. . --... . - _ _ .___ _ _.___ cSFw _ q .4~0-2 m ‘.‘.-.; -..-...: --.--.. ---._---..-..- -...-..- 

g = :2.0x10-* Kg-daHmg 
, _ 

; CSF-=y= 
_‘_.._ ?lBs*, _* . ..0.5 . . ..I . ,_ ..-: -.... . . . . . . . _..__....... ! .,_......_ _. . - ..^ 

_. . . . ._‘... . . . . . _I. . . _ . ., _. _~.. .__ . . . 

- . . . . .__....,... _.._... .,. -- . . _ _ . . . . . _ _ . . . _ 

0 Exposure dose estimate 
j 

. . ” ., .- . .._ .,..., ____._ .: .^_._... - -I _.. ._ . ..^ _._. ._ _ -..v-l.___ -1.. ---. -.,.. i- _ _ . _ . _. “. . . . . . . . . 

.c,,xABSxAFx~.x.EF:x.~Q.x.CF‘ ........... ..... .... 

... 
_ &se = BWxAT ........ I. 

. . 

Noncarcinogenic dose ... .- _ _ 

.-. 

Dose = (0.097 mglKg) (0.05) (0.6 m&rn2> (6,170 cm? (350 daysfyt) (30 p) (1O-6 K&irn& 
(70 K93 (30 urs) (365 dwW4. . 

. . .^ 

Dose = 2.46x10-’ maKg-day 

Carcinogenic dose . . 

^ .- -. .- 

Dose I (0.097 m@K@(O.OS)(O.S mg@m2)(6,170 cm*/even~(350 evenfs/yt)(30 yr~)(lO-~ Kglmg) 

(70 KS) (70 years) (365 dw#yl 

Dose = 1.05~10-~ mg/Kg-day 
_ . ̂  . . . . _ _ _. 

* . 

._. 
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. _ . - 

0 &z&d Quotient &x&xn&r risk) - Adult Resib&t 
_ . . _ . _ . 

b’ 
,. __. . .-. 

.- . _ ” __ _ ,_ . . . . . . _ e. . .^ . 

‘_ ,. ..__ _. . . ,. . .: . . . . . . .._ _ 
: 

. _ . . . . ; . . . . . - . . . .A_. .^. . . 

_... _. Incremental..Cancer:Risk. + Adult Resident 0 . . __ .;.. . .:_ ._ .._... ..,_ ,. __.^. : -‘. . . . 

. .” .-^ ..I_..... ~ . ._,. ; . . ~.a._ . . . . . .^ .;.--.e -.l ..--. _. .,__......-- _ .--.. ^ _ . _ ̂ . _,__.^__^. . ._ _ ..,_ ..,_- 

I . .:. . . .._..._. 
.... _. .......... .̂ ............... 

........ _. ..... ..... ._.._~ .... ._ ... ,,,_ _ .... - ....... ._ ...... _.__.z_ . ..-...-. -. _.^..__. _ ....... .......... 

.: . . . . 

., ., . ..“.. . ., 

__ _. ., _ _. . ,. . . .- .-. 

I 
I.. . . . . . 

. . 

. . . . . 

- _ . . _. _ 

. ., . 

. 

I _ 

........ _ _ ... _ ._ ... . ............. .._ ... . _ .. _. ....... -- 

- ... .... ... ............... ._ , ....... ........ 

...... ............ ...... 
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RISK ASSESSMENT CALCULATIONS 

P-- 

SITE I- NORTHEAST POND 



RE~VPNT EDUATION. EX= (CxRxFlxBxED)rJSWxATx lE9 

WHERE C - MEMJCOF13ENTRAllON IN SOL SAMPLE (MOKG) 
63 = SOIL INGESTION RATE IMQb3ENTl 

I EF . EXPOSURE FFIEQ~NdY(EVI3T~/YEAR) 
FI - FRPCTION FROM CONTAMINATED SOURCE 
m = EXPOSURE IJLRATIC’N mm I 
EW - SCOY WBOHT(KQ) 
AT - AVERAGIM TIME (DAYS) 

ENTEA INPLITPARAMETERS: 

ACUT MAMTENANCE WOFKER 

IA: 
EF z 
FI. 1 
ED: a 

&AR) Z3d.i 
AT(NCY4) 9125 

DElEAMlNE CC+JVERSloN FACTORS 
Am.1 

CF: 9 76-08 (AVG AFNUAL DOS63 CF 3496-06 (AVG LIFETIME DOS0 

---- -___ A--- --- _____.._- -_____-. 

AISK ASSESSMENT SPREADSHEET - INCIDENTAL IHOESTION OF SOlL 

SITE NAME: NWIRP CKYERTON. NEW YORK 
LOCATION: 
DATE: 

flTE& NORTHEAST POND DISPOSAL AREA (CURRENl LAND USE - SlJFiFMZE SOiL ONLY) 

1 
HAZARD INDICES AND INCREMENTAL CANCER RISKS PRE CALCULATED BY THIS SPREADSHEF T 
EIfPOSURES THRCXJBl PCA INcfSTlC.+J ARE CONSIDERED 
AdJMPTlCM ARE OUILINED BRoly 

I EXPOSURE SCENARIO: 
I 



Rl6K ASSESBYENT SPREADSHEET - INCIOENTM IN3ESTlON OF SOL (PAGE TWO) 
NWIRP CKVERTON. NEW YORK 
SITE 1 - NORTHECST PON) DISPOSAL AREA (CUFiFlENl LAND USE - SWFACE SOIL ONLY) 
CKCUATE DOSES' 

ADULT ANNUN- LIFETIME AVERAOE RF0 
CHEMICAL c (MQKQ) DDSE (MCMQ/DAY) DOSE (~#CGfDAY)(MG~Q/DAY) 

4A’-DDf 
4,)‘-DDE 
4.4#-Drn 
Dbldh 
Encfha~y’.la 
En&h kebno 
BKmsul$nl 

0 
0 

0.097 

09 
0.27 

0 
0 

0024 
0.028 

002 
0019 

0 18 
0 

0 181 
0 
0 
0 

OCOl 
00057 

0 
0013 
0.007 
0.012 

0 
0 

OOCKW 
0.0033 

0 
0 

029 
040 

0 
25 

oaE+w 
0CKEtM) 
0OCEtm 
0Oatm 
ooE+oo 
OKi 
0OEtOO 
0OEtOO 
oDuto0 
oocE+LYJ 
omta3 
049509 
233s09 
264E-ca 
OamM 
0MEtm 
239-m 
274E-09 
196E-09 
lees09 
176scm 
oocE+m 
17s09 
oocctm 
Om3M 

114 
0 

0ocEtm 
391E-10 
5!Y!E-10 
omE+m 
127E-09 
6W-10 
117E-o9 
oocftm 
oocEtoo 
5rlsz-11 
32x-10 
oaE+Ml 
0MEtcm 
274Js08 
47cE-08 
oou3oo 
2.4?&07 
112E-05 
0OCEt00 
ocu3w 
0OCftm 
46a.-07 

0 
0 

47 
oocEtca 
ocKEtoo 
oKEtw 
oLxEtw 
ocKEtw 
0lXEtoO 
omtca 
oLEtoo 
oLw3ou 
ocu3cm 
Oca3W 
owEto0 
0ccEtw 
OMtoo 

ZOCE-01 

eoa-02 
4KsM 
la&01 

1 ME-02 

9oE-03 
1 ME-02 
2.wE-a? 
laE-01 
ZOOE-01 
eas01 

4af-a? 

3oci-uz 
4wE-a? 
4ocE-02 

3aE-05 
BOE-05 

5oE-w 

5ooE-05 
3.~04 
3.06-w 
65cE-a3 
SioE-03 
506-W 
ZM-05 

4.ocGw 
5aE-0-l 
1wEtm 
50x-m 
5ocE-03 
ZaE-02 
2ccs02 

CSF 
(KG-DAYIYG) 

2.9aG02 
866-01 
ZtYX-01 

5.7cE-02 

9.las02 
52oE-02 
r.tu-m 
e.as-01 

1.4cE-a? 

7.3oE-L-Q 
7.x-01 
7xG02 
7.3cEtm 
7.3a-a3 

7.3x-01 

2.cuz-a? 
1.7cEto1 
1.x&a, 
1aOEtm 
346-01 
3.46-01 
2.4cG01 
1.Bato1 

4xEtm 

7.7cftm 



j 

--__ I 

I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INQESTION OF SOK (PAGE THREE) 

I 
NWIRP CKVERTON. NEW YORK 
SITE 1 - NOf3TMEKiT fUNI DISPOSAL AREA (CURRENl LAND USE SWFACE SOIL ONLY) 
DETERMINE HAZARD INDICES ANDCANCER FlIS)(, 

HAZAl1D INDEX 
ADU.T 

ooatw 
137503 
ocKl300 
0KEtca 
4 a*-04 
1 la?-05 
0cKEt00 
oKE+w 
occEtw 
236-05 
ocs+lxJ 
oKEtcKJ 
0OCEtoO 
ocEtco 
oocE+co 
ooEtm 
omtaJ 
oca3cu 
ocKEta3 
oocEtcm 
0KEtc.m 
omtw 

INCREYFNrAL 
CANCER RISK 

ocEtoo 
owEto 
oocEttN 
oD3Itw 
oou3w 
occE+lYJ 
oKE+w 
0KEtCB3 
oaEto0 
ooEtoo 
475x-11 
0aEtw 
ocu3al 

occew 
6 la- 10 
7.14E-11 
5 la-09 
4 85E- 12 
0txEtm 
ootEtw 
o.uEt al 
0ocEtw 
0rxEtM) 
ooEtca 
23rE-09 
z!xE-10 
oaEto3 
154E-10 
63s11 
1.06 10 
0oEtm 
ooEtoo 
oartoo 
ooEtc0 
oou3oo 
oaY3w 
oafztrm 
1 m-07 
oKEtoo 
OaGca 
oocE+al 
ooE+w 
ooahm 
003300 
0033al 
0oEtw 
oacEtw 
oGcE+oo 
oca3al 
occEtw 
oLKE+w 
oME+w 
omtoo 
oaE+m 
ocu3al 
oocEtcm 
oaE+oa 

0CCEtoO ocu3cxl - _- 0tJmtw 0oEtw ---- --.--. 
TOTAL 1 %iE-03 1.38s07 



Rl5K AQ~ESSYENT 5pREAo5tiE~T - DIRECT OERYK CONTACT WITH 5aL 

SITE NAYE: NWIRP CNVERTON. NEW YORK 
LOCATION: SITE 1 - NQATHEWT W~DISPOSM AREA (CURHENI LAND USE - SURFWE SOIL ONLY) 
DATE: 12mB4 

EXPOSUE SCENARIO - IJermalmntact wh soii(h~~relanduse - SwhcelSrtxur~ce sol mansidaec) 

I RELEVIJ4T EQLMTION DM-(CXSAXAF~ABSXEFXED)I(BWXATX~E~TJ 

MERE C - COICENTRATICN IN SOL (MQ~) 
SA1 = YDLllH SKIN SlffAn AREA IS0 MJJAn : 0 
SA2 - ADUT SGN SURFACE AREA&J CMX)AYj 6170 
ff - ADMRENCE FACTOR(M(3RPCM) 0.6 

BS = PBSJFPTIONFRACTION: vocs: 01 
(DECIMK FRACTION) BNAS’PESTCIDES 0.05 

Pas 0.03 
METALS: 0001 

EF 1 - YCUTH EXPOSURE FRECUENCl (DAYS,‘fEAA) 50 
ff 2 - ADUTEXFOSJRE FAEQLENCY (DAYS/YEAR) 50 
ED1 = YOUTH EXPOSW DURATION (YEARQ 6 
ED2 - ADUT EXPOSURE CURATION (YEARS) 33 
BWl - BODY WEIGHT AD(1ESCEN-r IKW 15 
l3r = BODY WEIGHT ADULT (Kq ’ 

- AVERMlNGTlME(DAYS). NONCAAClNCGENS(YOUPl) 
Al2 - AVERWlNaTIME(MYS).NONCARCINOC4NS(ADUT) 
Al3 - AVERMINCITIME(DAYS).CAR3NOCfNS 

70 
2190 

10850 
235w 

El-ERMINE CCWVWSON FACTORS 
IEX - (C)*(S4 @3CM)*(AF MG’SQCM)*(Af3S)*(EF DAYS/YEAR)*(EDYEPAS)~AT DAYS)JBWKG)Jl KQ/iEG MO) 

33SEyoul-1 I (CFl)“(C)*(ABS) CFl - oKI CMCER RI% - (CF3)‘(C)*(ABS) 
3085fU1 - (CFZ).(C)*(ABS) CF2 - 724E-08 

CF3 - 3 lcE-06 



___-____ 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMM CONTACT WITH SOIL (PAGE TWO) 
NWIRP CKVERTOY NEW YORK 
SITE 1 - NORTHEMT PONI DISPOSAL AREA (CURRENT IAND USE - SLRFAn SOIL ONLY) 
CPCCLLATE DOSES. 

ABBOflPTION 
CHEMlClV 

ANNUAL AWLT 
C (MGKG) 

LIFETIME AVERAGE RFD dcwm 
FAKXION 

CSF derm 
DOSE (MGNG/OAY) DOSE (MGM%DAY)(MGRCG/DAY) (KG- DAY/M) 

0 
~~ 

01 0OCEtCO oocE+al 29s.02 
0 01 0OfEtOO OCU300 2cc-01 

I,l22-Tebachbroehane 
a 6a-01 

0 0.1 0DdtOO OOMCU 
I.l.l-Trldlbtaahme 

4acE-01 
0 01 OKEta, 0ccEtal 

l,12-Trkl1kxeha*, 
45cE-02 

0 01 OWE+00 0CGtCX3 
I.l-Dtibrm 0 01 

2aE-03 llrf-01 
0KEtOO OODECOO 1 ME-01 

12-DthbrcMhE$m 0 01 OKEtCRl 0MEtCU 
remiWmehene 

9 ta--0.2 
0 01 OCU300 OMICWI 

rrlchloroeherr, 0 01 
1ooE-02 520-m 

0@Et00 0ciEtLm 
I,l-Oichbroelhme 

1 la502 
0 01 0OEtOO 0oEtDl 

l.2-Dthbroetheas 0 0.1 
9Kf-03 6c0-01 

0Oatffl OKEtOO 
3is(2-e1hyheqi)~~hfbhatae 

1 ax-02 
0.097 0.05 351E-IXI 

x-n- IlJlylplauhle 
1 SlE-08 

024 0.05 
1 WE-02 2ME-02 

869E-08 37x-08 5ax-02 
3uty(bsmzyl#lthable 0.27 005 979s08 4.16-m 
XHlylpmlaae 

1 OCE-01 
0 005 om+oo olxEtcm 

3enzqa)mtr- 
4ccE-01 

0 006 ocu3cm ouJ3cm 
34iUO~ti01WlflhW 

14cl-01 
0024 flfs-09 3.7x-09 

3mzqk)llarmhene 0028 
14LEtal 

E 1 on-OB 43ssa9 

-wwf- 

146-01 
0.02 005 

-rysep 

724E-09 3,lCE-OS 
0.019 

4szEt01 
0.05 6eE-09 293sa) 

wotanmms 
14ac-cl2 

0 18 005 65Zf-08 2.7*-1X 20x-02 
~~2’ 23-cd)w~ 0 oaxtm ooutm 

0 181 
14cYzcul 

E 656E-08 26lE-013 19fX-(a 
I4nzo(gh,(pecylele 0 005 ocm+ca oKEta) 
+wnmtww 

2caE-02 
0 0ocEtM) o.oatoo 

2&8?0* 0 
ZCCE-a? 

0”: 0KEtoO O.KEtoO 
Udh 

4wE-02 
0004 00.5 145E-09 62lE- 10 

Bbrdme 
15+x-05 34csto1 

0.009 005 208-09 8.85 10 
lem-WC 

486-w iesm 
0 ooE+al 

I,4’-DDT 
o.KEt ccl 

0013 
i.8~~3 m 

:z 4 71E-09 
1,4*-DDE 

2.c&l-09 
0007 0.05 

4ccE-w 4 35s01 
254s09 1oEs09 

1.4’-DLXI 
43LE-01 

0.012 005 
Mdh 

435E-09 
0 

1 esa, 356-01 
005 OCKEtlX 0aEtm 2%x-c5 

tindh aldPhyde 
32lxto1 

0 005 0OEtCIl o.ooEt 00 l.BaE-04 
:n&h kcbne Ooo(62 0.05 18eE-10 8OiE-11 1 s-w 
h&SUllsrI O.CO33 0.05 1 XE-09 5. laz- 10 
4etal*br 

39as03 
0 0.05 oooEtoo ooEtoo 

BP-e 

45CE-a3 
0 0.05 0oc.Et0.3 o.aEt ml zcuz-04 1 taEto1 

waicw-w-l 0.28 0.03 6osE-08 26lE-OE 
rabr 0.48 

1.7&-05 
0.03 1 ME-07 

df=v 0 
447!z-08 

0.031 
9.1cEtoo 

OWE+00 OOE+oO 
Mmbm 

20x-o(i 
25 O.Wl 1 BlE-OB 7.7cE-09 

ho&m (In) 
25cE-05 

114 O.COf 82EE-07 
Mnnlrm 

354E-07 2cKE-02 
0 O.Wl oa+m 
0 

0.oEt00 4ocE-a3 
OWI 0oEtM) 0LxEtw 1 KE-03 

0 owl occem o.oEt 00 1 WE-02 
4.7 omi 34oz-08 146E-OE 3ocE-a3 

0cKEtlYl 0OataO 
ooatm 0WEtm 
ooa+w ooatm 
ow+oo 0MEtw 
0ccEtw oocftm 
oooE+m o.oa3 00 
0MEtCtl 0.003 00 
0MEtM) 0CCEtCKJ 
oaEto0 0ocEtal 
OOEtoO ooclztm 
oocE+m o.ccEt 00 
O.wHoO ocuztm 
0ooE+00 OOUSM 



I 
RISK ASSESSMENT SPREKiHEET - DIRECT DERYK CONTACT WITH SGIL (PAGE THREE) 

I 
NWIRP CKVERTON. NEW YOM 
SITE 1 - NDRTHEMi WNI DISPOSAL AREA (CURRENT 
DETERMINE HAZARD ~NDKES ANCJ cwxfl RISK: 

lAND USE - SURFACE SOIL 0Nb-j 

I CHEMICAL 

Benmle 
Sf)W%3 
1,1,2,2-lere6-1broe~ 
I.l.l-likMxoe?we 
1.1,2-Trthbahsle 
l,f-Dchbrc&me 
12-Dbhbroethsm 

HAZARD INDEX 
ADULT 

0ca+m 
oMEtcK2 
ocHY3oo 
o.KEtcJl 
oKEtm 
ooa3oo 
occiztm 
oME+oo 
oocEtoo 
oaEto0 
0oEtm 
3.56m 
174E-0s 
9 78s07 
oca3m 
oMLto0 
ooaz+m 
OOEtoO 
0co300 
OOY300 
32Nxl6 
ocKEtoo 
33E-03 
ow300 
omtm 
oocEtoo 
96E-05 
43asa5 
0WE+00 
11sm 
oMEtoo 
o.mt m 
owEto 
OLX-EiOO 
9 SlE-07 
3 07%07 
oou3M) 
ooatL-xJ 
356-m 
ocKEtm 
oca+m 
724E-W 
4.1s-05 
oocEtoo 
OCStM 
omEtc+l 
1136-05 
oocEtoo 
oocEtou 
ooatm 
0003M 
OccEtM, 
owEto0 
o.ocE* 00 
o.ocEt m 
09x+ m 
0ocEtOO 
OLXftOO 
OCEtOO 
oKE+lm 

INCREUFNTM 
CANCER RISK 

ooE+c+l 
ooGE+w 
oWEtIm 
oKf+oo 
oaxtm 
0lXEtoO 
occf+fN 
0WEtOO 
oocE+w 
OCCBCO 
occE+w 
.42i?z-10 
0wEtm 
0lXE+oO 
oofxtm 
OCU300 
522E-09 
8C@E-10 
15z- 07 
4 13E-11 
ocxEtoo 
orxE+m 
owEto 
oaE+cKl 
oastca 
ocatm 
2 IlE-08 
142609 
oKE+oo 
BEE-10 
4 wf- 10 
B!zE-10 
occE+oo 
oMxtco 
oocEtoo 
oK&+OO 
oaEtc0 
oKi3oo 
oocE+w 
4 o?E-07 
ooE+cn 
o.oxtm 
0ooEtm 
owEto 
00@3W 
ocuztw 
oocf+oo 
0CKftOO 
occ6tm 
OCCGW 
0KEtOO 
oL!cE+M) 
ocatm 
oaxtw 
0CFXtOO 
oaE+w 
oMXtcJ3 
omtw 
occEto0 
0DatOO 

TUTK 4.52%03 59cE-07 



i i 

RISK kis8~88uENT SPREADSHEET - INCIDENTS IK~ESTION c+ sok. 

SITE NAME: NWIRP CKVERTON. NEW YORK 
LOCATION: 
DATE: 

;iTE& NORTHEAST POM DISPOSAL AREA (FUTURE LAND USE - SURFACE/SUBSURFACE SOY) 

HAZARD INDICES AND IFlCREMENTR CANCER AM’S ME CALCULATED BY THIS SPREADSHEET 
E)IPOSURES THRWO)i PCA INGESTION ARE COFGIDERED 
ASSUMPTICNS ARE OUTLINED SRCbV 

EIU’OSURE SCENARIO. 

RLEVANTECIUATION: IEX= (Cxr\xFIxFFxED)l(SWxATx lE6) 

WHERE C - MEPNCOMZENtRATION IN SOL SAMPLE (MGKG) 
F1= SOIL INGESTICN RATE (MMKNT) 
EF - EXPOSURE FRMLEKY (EVENTS/YEAR) 
FI - FRFCTION FROM CONTAMINATE0 SCURCE 
Kl= EXPOSURE DlBATlON (YEAR!j 
SW - BCOY WEKMT(KG) 
AT - AVERMIM TIME (GAYS) 

ENTER INF’UT PARAMETERS. 

WT. YOUTH 

:: 
10l IR 200 
33 

Fi: 1 F’: 
390 

1 
ED: 24 ED: 8 

i&R) 2G i&AR) & 

AWON) m AT(NClrl) 2180 

DETEAMINE’CONVERSON FACTWS 
WT. YOUTH ADUT/YOUTH (CMER flItJo 

ff: 1.37E-M (AVGANVUALDOSq CF. 128E- 05 (AVG ANVUAL OOSE) CF: 1.576-08 



RISK ASSESSYEWT SPREADSHEET - INCIDENTAL INGEBTIDN DF SOIL (PAQE TWO) 
NWIRP CKVERTON, NEW YORK 
SITE I - NDRTHEMT WNJ DISPOSAL AREA (FUTURE LAND USf - SUFiFACE/SIBSURFACE SOlI) 
CLLCUATE DOSES. 

YOUTM ANNUM 
CHEYICAL 

ADULT ANNUAL LIF RI)IE AVERAGE RFD CSF 
c (MQWQ) DOSE (UaWG/DAY) DOSE (MGrG/DAY) DOSE (MGHWDAY) (MGMOIDAY) (KG-DAYtUG) 

Benzme 0002 

ShF- 

256E-08 274E-09 3 13E-09 290E-02 
OlXJ2 256-m 274E-09 3 13&m 2 cm--o1 

l.i2,?-Tekachbroehns 
e6cE-01 

001 12as 07 137E-m 
I.l.l-Trtibroshme 

1576m ZOCE-01 
0 12 15x-m 1 w-07 

1.1,2-TrkB&whme 
1 e-07 SOCE-02 

0035 4 4s 07 4 79sm 
I.1-Dchbrcehmn 

54EE-08 
034 

4ooE-03 5.7cE- 02 
4x&06 4686-07 5 32i- 07 1 a-01 

I)-Dkhbroahae 004 5 llE-07 
retrdlloroeh6w 

548E-m Liz-08 9. ICE- 02 
0007 

rtmbr0ehene 
899-09 95s09 1 ICE-08 

0 175 
1 as-02 5x&-02 

224E-06 .24Cf-07 2 74.G 67 
I.~-[lichbroe&sle 

l.lb-CQ 
ome 1 ME-07 l.lcE-m 125-m 

I.2-DChbtoaheles 0032 
SOCE-LU 8 oaz-01 

255s06 2 74E-09 3 13sw 
3k(2-erhyhqi)plUwse 

1 ax-02 
0.097 124E-06 1 s-07 1.52E-07 

a-n- ll@pNll9lea 024 
206-m 14rE-o2 

30508 329s07 3 75%07 
wybmzylplthabte 

1 a-01 
027 3456-m 

3bhyl#llh&e 
3 76-07 4 23E- 07 2ooE-01 

005 6 39s 07 

kmqs)mfJ==- 
.6 BY-M) 7 &E-m eooz-01 

0.037 4 73-07 507E-m 579%m 
3iBUO(kj)LO?MhW~ 

7.xf-02 
0 075 9 59s07 1 OJ- 07 

3emqk)l~mrlma 
117E-07 7x&01 

0035 4 47E-07 

~oI%v~ 
4 79E-m 546E-08 7.xX-o2 

0039 

mj- 

4 mf-07 534&-m 6 llE-m 7xEta! 
0094 12rE-06 1 H-07 

%tOWlh~R 
147&07 7.3cE-m 

0 151 193E-06 2 07E-07 236E-07 
nda412.3-cd)Pfene 

4WE-02 
0033 4 PE-07 

v- 

4 52E-m 5 17E-o6 7.3cE-01 
0144 164&m 197E- 07 2 25s 07 JCCE-a? 

y=&lNl&me 0028 35a-07 384L08 436-m 40(E-02 
0 074 

%bSZOk 
9 46-07 1 OlE-07 118-07 4 ME-02 

036 488-m 
Udh 

5 2lE-07 595E-07 20x-02 
0003) 49cf-08 534E-09 

Itbrdne 
6 llE-09 3wE-05 1.7cEto1 

0.02% 3 32E- 07 
lm-SIC 

358-m 4 07E-m EDE-05 13cftal 
OWXVLI 997509 

I#-DDT 
io7E--m is-09 1.8cEtm 

OWXI 
lb’-DDE 

5 57E- 07 597500 6B3E-m 
0005 

5ocE-o4 346-01 
63*-m 66ff-09 

I.#-DLXI 
78s09 34as01 

0.021 26BE-07 
Mtlcth 

286-06 329-m 24u.s01 
oaw5 6e4E-08 733-m as-09 5ooE-05 

irdh ekwlym 
1.6cf+o1 

O.CQ5 7 lez-Ga 76s09 67ism 
h&h k&n, 

3ocfs@I 
0-1 651E-08 6mE-00 7 SEE-09 3ocf-00 

helsullm I OW3l 42z-08 4 5s.a9 

ttlz2E’l 

5 ifi09 654E-W 
ODJ6l 7BoE-m 63s09 05s09 5oa-03 

ooom3 805E-00 66s.10 9 FJfs-- 10 .5OlI: M 4 5uEtoo 

wLau-1261 026 332-06 356-07 4 0s07 
0615 

2uoE-o5 
1 c&E-05 

E-zkly 
112E-08 1.2s.08 7.7cEt 00 

14 175-M 1.92E-05 
kbnbm 

2 WE-05 QOCE-c4 
0 oc&+oo o.oE+ w o.ocE+ w 

gF; (111) 

5oiE-04 
0 ooGtcm 0wEtlX.J 
1 

0OCEtOO tatm 
12LE- 05 1.37E-08 

Illmr 
157E-08 5aE-03 

1m 24fX-LX3 256E-a4 294E-M SOCE-03 
1.85 2.37E-05 2.x?&08 29s06 206-02 
747 95Y-03 1 OZE-M 1 l&M 2ocE-o2 

om+oo oLKE+m 0KEtOO 
0OCEtOO 0OEtCO OC&+CI3 
OWE+M 0ooEtlkJ 0OEtoO 
0CCEtOO 0CQtoO 0OatOO 
0OdtOO 0CCEtoO 0OCEtlXl 
ocKE+LYJ 0CKEtOO 0Oa+CXl 
0033W oou+oo 0OCEtoO 
0CCEtoO 0ocE+00 0CJEtOO 
0KEttYJ oME+m 0KE+0 
occE+m 0ocE+00 OCC.+a, 
0CKEtCKl oobtm 0CCftCO 
ooE+oo o.ccE+ 00 ocKE+m 
0OCftOO 0CCEtOO 0OEtOO 
0CCE+OO oaE+m OocE+W 



RISK AStjESSUENT SPREADSHEET - INCIOENTTK INQESTION DF BDL (PAQE THREE) 
NWIAP CKVERTOY NEW YORK 
SITE 1- MXiTHE~T PDNI DISPDSAL AREA (FUTURE LAND US! - SURFA(X/SLBSURFACE SOIL) 
DEfERMINE HAZARD INDKES AND CMCER RISK. 

HAZARD INDEX HAZARD INDEX lNCRE&lENTM 
CHEMICAL YOUTH ADUT ChNCER RISX 

Bmzw 
=Y- 
1.1,!&2-Tettdktwhmw 
l.l.l-Trmktorhn, 
1.1,sTrielkto6~ 
l,l-DLhbrcMtn 
I&Dthbrn6ttmt 
Tetd-lhYWhes 
TrtibWehUle 
l,l-DMbrm 
If-DMbroadaas 
BL$2-fahvixscyQrm 

oocE+oo OOE+oO SoaT-11 
1 a!-07 i37E-m 26sm 
O.OMrn O.KE+OO 3.136-09 
1.7~05 its-m O.UE+O3 
l.Gf-04 1.2oE-05 3 Ias 
4.s05 45s08 OooE*UJ 
OOMCO OCS+W 57sm 
6.~OB 9s07 5.7OE- 10 
o.ce+m OOCE+i-Xl 3.oiE-09 
l.l4!+o5 1 s-08 7.51E-09 
2,~08 2 7‘s 07 O.OCE+W 
8.S05 664l-OB 2 1s09 
3.07GO5 
1.73sa5 
789-07 
O.OE+OO 
OOG+OO 
oaE+oo 
OOE+OO 
OOE+OO 
4.83E-a5 
O.OE+OO 
8.14E-05 
I.%E-OB 
237E-05 
OOE+OO 
IBE-03 
554E-a3 

329s08 
165E-LX 
e56E-08 
OOfE+UJ 
oaE+m 
006400 
oaE+oo 
OCKE+Cd 
5 WE-m 
oocE+oo 
es-Lx 
9s07 
2%06 
OCKE+oO 
178s04 
5slE-04 

o.oE+ M 
o.@E+oo 
O.oMW 
4.235-m 
6.57GO6 
4.~09 
4.607 
i.o7E-m 
o.ooE+w 
3.~06 
o.cuz+rm 
O.OE+OO 
O.OU300 
l.lBE-OB 
1.04&07 
52Sf-06 

I 
Bale-Blc o.ocE+oo oooE+oo 22cE-m 
4.4’-DDT 1.11~a3 l lsz-04 232s08 
4.4,-DDE o.ou3 00 occE+m 2.86-m 

I 4:4*-Da, 
Dbldh 

I 

En&h alddwh 
Ernth lake 
ErltBeulsl I 

O.OE+OO oME+m 766s09 
1.3~OJ 147E-04 1.34E-07 

258-m OocE4M 23sf-w 
217E-W 233E-05 O.CG+OO 
6.46f-a) 6-07 O.OE+oO 

mho*lchw 1.59X& 167E-m O.LXS+W 

H8p-lb 1 ells05 17x-m 444&m 
&OCiLW-1284 1.s01 17fsu2 OCO300 
CroeLt OOCE+oO OOE+oO 9.S08 

h-Y 4.47E-01 47sDL O.OCEtW 
Cadtim O.OE+oO oooE+oo OWE+00 

~~~;(lll) O.OE+a, oocE+aJ OOE+ttl 
2-a) 274E-CM OOE+OO 

iii!? 

4.6lE-01 5 tcf-a? OOE+W 
l.ltE-w 12~04 O.OCE+W 
4.78-01 5 l&o2 o.aE+ 00 
O.ocHW OOCE+W oaftm . 
O.OLEtOO oocf+w o.mE+ 00 
O.OUSOO ooa+m ODE+00 
O.OE+CiY oca3a3 o.oE+oo 

OCG+a, OOCE+OO 0oaztDJ 
OOE+OO oKE+oo O.CUZtOO 
o.aE+ 00 oocE+tm 0ost00 
oDE+m ooE+m O.OCE+CQ 
Oat300 OLWE+oO OOOE+oO 
O.OCE+OO OCfJE+Oli o.aEt al 
O.CtE+OO ooa+oo OOMW 
O.OEtOO OCU300 o.ocE+oo 
O.OS+lUJ 0CCEtoO oaE+uJ 
O.OE+OO ooE+m O.OE+OO 

TdrK 1.56BGU 17oE-01 l.oeE-05 



RISK ABSESSYENT SPREADSHEET - DIRECT DERMK CLMTACT WITH SOIL 

SlTE NAYE: NWIRP CKVEATON. NEW YORK 
LOCATION: SITE 1 - NORTHEAST POND DISPOSAL AREA (FUTURE LAND USE - SURFACE/SUBSURFACE SOL) 
DATE: iv20~4 

EXPOSURE SCENMIO - Oemal contact wm soil (Fubre landuse - Sur!aceBhurface sol mnsda~ 

RELEVMT EQUhTlON: DEX-(C~SA~AF~ASS~EF~ED)I(EW~AT~~E~J 

- 

MERE C - CONZENTRATIONIN SOL (t.UMG) 
SAl = YOUi-H SKIN SWACE AREA IS0 CMMM 22m 
SA? - ADUTSKIN SURFACEAREA~SQChM)AYj 6170 
cf - ADHRENCE FMOR (h4QWQCM) 06 

MS = P8&JF’PTIONFRACTION: vocs. 
(DECIMK FRXTION) BNAS’PESTCIDES 

Fait 
METALS, 

EF 1 - YCUTH EXPOSURE FRECUENCY (DAYS/YEAR) 
EF2 - K)UT EXPOSURE FRMLENCY(DAYS/YEAR) 
El 1 = YOUTH EO’OSLR DLBATION (YEW : 
ED2 - ACUT EXPOsURE CURAnON (YEARS) 
BWI - SOOY WElWTADCLESCENT(KG) 
SW2 = BODY WEIGHT ADULT (Kq : 
AT1 - AVmPGlNGTIME(MYS).NONCARClNOOENS(YOLIIH) 
AT2 - A~ERffil~TlME(DAY~.NONCARClNOGENS(AOUi) 
AT3 - AVERWlNQTlME(MY5).CARCIN~NS 

01 
005 
003 

O.col 

350 
350 

6 
30 
15 
70 

2160 
loB50 
29650 

IETERMINECCNVERSON FACTORS 
EX-(C)‘(s SClCM)‘(AF Mt%‘SQCM)‘(MBS)‘(EF DAYSflEAR)*(ED YEAASHAT DAYS)i(6WKG)[l KG/lE6 MG) 

DOSE~Un - (CFl)‘(C)*(ARS) CFI - e44E-m5 CAMXR RISK - (CF3).(C)‘(ABS) 
DOSbiMt - (CF2)‘(C).(AES) . CF2 - 507E-05 

CF3 - 2 17l-05 



I RISK ASSEtTSYENT SPRERDBHEFT - OIRECT CUZRYN CONTACT WtT?i SCWL (PAM TWO) 

I 

NWlRP CKVERTON NEW YOM 
snE1- NDRTliELIsT PONI &iPCW AREA (FW LAND US - suRFAo3StBsURFAcE SOIL) 
CKCUATE DOBE% 

ASSDtlPTlOll 
FRKZlON 

ANNUM YOUDI ANNUM ADULT LIFETINE AYERAOE RFD lsrm 
DOSE (MWCQ/DAY) DOSE (t4QhWDAY) OOSE (kKMWDAY)(WMCWDAY) c P-=3 

0.002 
0.002 

0.01 
0.12 

0.0% 
0.34 
0.04 

0.007 
0.173 
O.oM 
OmZ 
o.m7 

0.24 
0.27 
0.W 

OS07 
0.076 
0.0% 
0.033 
O.OSl 
0.151 
0.033 
0. I44 
0.028 
0.074 

0.36 
O.CO30 

O.OGB 
O.CXXYE 

0.043 
O.C& 
O.ozl 

0.00%5 
O.OCO3 
0.0051 
0,003 
0.006l 

O.oo(gJ 
0.28 

0.615 
I4 

0 
0 
1 

IBB 
I.45 
747 

01 
01 
0. I 

8.: 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 

O.O!l 
O.OS 
0.05 
0.05 
0.05 
0.M 
0.05 
0.M 
0.M 
0.05 
0.W 
0.00 
0.0!5 

:.z 
OW 
005 
0.M 
OS6 
005 
0.05 
0.05 
0.05 

:.,” 
0.05 
0.05 
0.03 
0.03 

O.Ml 
0.oo1 
o.oot 
om1 
o.ml 
0.001 
om1 

I.-W lolE-m 4.3ss09 
lEE-cm 101~-m 4s09 
a.4-em SOE-06 2l?E-m 
I.OI&rn 8mE-07 2.81E-07 
2X&07 l.nE-07 7.6lE-m 
267lsoe 17sm 7.3aso7 
3.so7 2U3Z-07 BEe-08 
b.OIE;rn 3!EE-08 I!sf-08 
1.4fGm @WE-07 3.8s07 
e.7!sm 408-m 174E-m 
I.geE-08 IOlE-m 4s08 
4.mE-01 248-07 I osso7 
I.OIE-m eoss07 2.61lG07 
l.I4E-m e-07 2S-07 
211E-07 127Go7 543sw 
1.5cs07 93E-w roaz-m 
3.1607 I.QLs07 a BE-W 
I.uIE-07 BBE-06 3.86-m 
1.6?s07 989s08 424E-08 
327607 236-07 l.ozE-07 
8.37&07 30s-07 1.64&07 
lxf-07 8.37%m 3.sm 
eos-07 3&5&07 1.58-07 
1.1s07 71cf-m 304E-m 
J.laz-07 1 WE-07 B.wE-m 
1.6S-m 86lE-07 413E-07 
1.Sm 06s-09 424&m 
l.lcisO7 6.~06 2.8sE-m 
329E-08 1.9EE-0s 0.4eGlO 
IME-07 1 IlE-07 4.74E-08 
2IlE-m 1.2iGm 5.43z-09 
8.88E-m s.so9 2-m 
2.28sm l.xE-08 5.8lE-09 
2.36-m 1.&E-08 Boas09 
2.1sm 12Ef-m 554509 
1.33sm 63?E-00 35!sc8 
2.57&m 155E-m 66s03 
2.6608 (.BcE-m 685E-10 
e.ss-07 3.88-07 I7607 
208-m 1.24.sm 53607 
I.Ia-m 7.16-07 3.04sO? 
O.OEtCU O.CQ-300 OUY300 
o.oEtoo o.ca3 m OOSStM) 
&44E-oe 807E-OB 217lsm 
ISSSO5 8.53soB 4.os06 
I.!iaz-07 03E-MI 4o2E-08 
6.3cE-05 3796-m I.&S05 
0.CCEtO.l oaEtoo O.CKEtoO 
O.OCEtOO O.CCEtOO 0tXEtW-J 
0otEtcu 0.033 00 0-W 
ocu3m O.CU300 o.aEtm 
o.uEt 00 0CKEtD.J 0aEtaJ 
OCKEtCO om3oo o.aEt 00 
O.oEtM 0.OCEtOO ONftW 
o.aE+oo 0.053m O.OEtW 
O.@EtW O.uE+OO 0.MtOO 
O.OEtOO omEti7J O.CFE+OO 
O.CEtOO o.ocEtm O.OCGtOO 
O.OEtOO o.oEtm OCStoO 
O.OtEtOO O.oMOO O.KEtoO 

2.ccG01 

45cE-a? 
2ca-M 
lax-01 

ImE-02 

a.ax-aJ 
lmE-02 
1.~fk? 
5oLE-a? 
tax-01 
4.M-01 

2.0(1-02 

1.9!5E-02 
2uYz-Qz 
2ccem 

l.F&-05 
4.8x-m 

4.ocE-04 

2.5GE-as 
1.SO4 
1.SM 
3.w%-a3 
4.5oE-o3 
2oaz-o4 
1m-OS 

2mE-05 
2.scso5 
2.fxis02 
4.asm 
Ica-m 
I.aGM 
aas-a3 

CSF c&m 
(KG-DAY/No 

29X-02 
86cE-01 
4-01 

l.lcE-01 

91cE-02 
ezua-m 
Ilc?so2 
6ccE-01 

26x-02 

14ce-01 
14CEtm 
IICE-01 
49ato1 
l.4UG02 

1.4oEtm 

4KG-a? 
3.uYs+Ol 
I@ZEt&l 
1aoE+m 
43oE-01 
4.xs01 
3.50sOf 
3.2ceOl 

1.1&+01 

9. lceco 





ISK ASSESSMENT SPREADSHEET - EXPOSUIES THIOUOH HOUSEHOLD USE OF GROUNOWATW 

ITE NAME: NMRP CMVERTON. NEW YORK 
OCATION: SITE 1 - NORTHEAST PONB DISPOSAL AREA 
ATE: 12/20/M 

MAR,, INDICES AN,, INCREMENTALCANCW RISKS ARE CALCULATEDBY ON THEFOLLOV.lM SPREADSHEETS. THREE D60SU1E ROUTES IWE CONSIDWEO: 
IOESTION OF OROVNDWATW. IN”ALAT,ONOF VOLA,,LES DURIM SHOWERINGBATHIFXI. AND DWMAL CONTACT WHILE SHOWERIM3BATHING 
SSUMPTIONS ARE OUTLINED BELOW. 

XPOSURE SCEIURIO: 

EFWENCES EPA. DECEMBER ,980 
FOSTW AND CMOSTMSKl. 1037 

10ESTlON: IM - (CrRxEFxED)/(BWxAT) INHALATION: 

WHWE: C * OFIOUNDWATW CONCENlRATlON (MO/U 
R - IIlDESTlON RATE (LITWS/DAYl 
EF - EXPOSURE FRWUENCY (OAYS/IEAR) 
ED I ~POSLRE DU+IAT,ON (Yw1* 
SW - BODY MZlCiHl (Kq 
AT - AVERMMNO TIME (DAY3 

~WMALCONTACT: OM - (CxPCxAVxETr~rED)~BWxATxtDoO) 

WHWE: C = DROUNOWATER CONCENlRATlON (M0,l.J 
PC. THE PWMEMILITY CONSTANT OF CHEMICAL (CM/Ml 
A”= THE SKINSVIFACEMEAAVAlLMLEFQI CONTACT(CM--2) 
ET = EXPOSURE TIME (HIS/DAY) 
EF I D(POSURE FREQUENCY (DAYSIIEARJ 
ED. EXPOSUIE DURATK)N (YEAR3 
BW = BODY WEIOHT (KG) 
AT - AVERMINO TIME (DAY3 

IEX - (SXR ~f3 XED)~SWXATXR~X ~ES)~QD~+ MP(-RI xotrna - wp~~~~dwhfw 
WitWE: S = VOLATlLEOAOANlC CHEMICALOENmATlON RATE (UO/ClJBlC MRm/MIY 

RI INHALATION RATE (LITERS/Mb+ 
m - SHOWER DVRATION (MN) 
Ra. AJR EXCHANOE RATE (l/l&NJ 
Ot . TOTAL DURATION IN SHOWW ROOM (MIN 
BW - BODY WEIOHT (KO) 
SV . SHOWER ROOM AR VOLUME (m.3) 
A . lDEAL(IAS LAW CONStANT(AtM-M”2,MMlQ 
EF - MPOSURE FREOUENCY (DAYSMAR) 
ED. MPOSLRE DURATION (YEAR3 
AT - AVERMIND TIME (OAY,vg 

JPUT PPRAMETERS: 

IOESTUIH: ADULT O(POSURE DmMAL CONTACT: ADULT EXPQ)URE 

R: 2 CONvmSlON Av: 10406. CONVmSION 
EF: 3x) FACTOR (NONCAR) - 2 74E-02 n: 0.2s FACTa (NONCAR) = O.S4E-02 
ED: 30 EF: 350 
ew: . . 70 CONVWSMN ED: 
AT(NON): 10230 FACTa (CARCIF( = l.l7E-02 mw: 

~ $0. CONVmSION 
70: FACTCfl (CARCIY - Z.SSE-02 

AT(CAR): 25550 Al (NON: 10950 
AT (CM): 25550 

YMLATlON: AOULT MPOSURE 

R: 14 luw d: 1 
SW: 70 tKO) b: 2 
a: 1S 11: 293 
01: IO R: 316 
Aa: 0.0003 Ml: 0.002 
sv: 12 M2: 0.018 
ED: 30 T: 203 
R: O.oooo82 FR: 10 
EF: 350 AT: 10950 (NONCANJ 25550 (CARCIF( 



I RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF OROUNDWATER (PAGE TV/q 
NWlRP CALVEMOM. NEW YORK 
SITE , - NOR~EAST POND DISPOSAL AREA 

I CALCULATE DOSES: 

I CHEMICAL 

Chbromrlhnr 
Sk&4hyhrxylphlhakk 
Atth 
4.4’- DDE 
4.4” DDD 
Dkthh 
Edhkolmo 
kOCb- 1224 
kocb (bhl 
kCulk 
srhl 

I Cfromhm (II) 
Chomkm (VI 
oibot 
QPPW 
hl~nr* 
Mrcuy 
Nkkel 
monml 

OW CONC. MoLEcuLcA HENws LAW MASS TRANSFW DaMAL PERU AR CONCENlRATlON 
WQnJ WHOM1 CONSTANT COBFICIENT (Ml CONSTANT (MO-MIN,USHDWER) 

0.003 
0.001 

o.oow87 
0 oooo33 
0 oooO33 
O.ooooI3 
0 000010 

0.0017 
O.WSl9 

0010 
0.200 

0.0225 
0.0403 
O.OlW 

0.104 
1.871 

0.0020s 
0.0532 
0.0124 
O.OlW 

0.801 

w.49 4.WE-o2 
SW 82 3 WE-07 
3OS.W l.OOE-05 
318.00 3.ooE-Os 
320.00 2 20E-08 
WI.00 4.57E-i0 
3we2 4.OE-07 
321.40 
328.40 

74.82 
137.34. 

2.60E-03 
2.8OE-03 

52.00 
%?W 
M.03 
6354 
54.04 

200.50 
sa.71 

20437 
50.34 
es.37 

2.UEtOl 
l.WE-02 
5.4OE-01 
2.WEtW 
3 57E-M 
1.!33E-OS 
1.43E-02 
&II)EtW 
S.IOEtW 
O.WEtW 
o.wlitw 
O.WEtW 
O.WEtW 
O.WEtW 
O.wEtw 
O.WEtW 
O.wEtw 
o.wEtw 
O.WEtW 
O.WEtW 
O.wEtW 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
0 WEtW 
o.wEtw 
O.WEtW 
O.WEtW 
0 wlztw 
OWEtW 
OWEtW 
O.OOEtW 
0 WEtW 
O.WEtW 
O.WEtW 
OWE+00 
O.WEtW 

0.0042 
0.033 

O.WlO 
0.24 
028 

0.010 
0.010 

1.15 
f.15 

0.001 
0.001 
0.w2 
o.w2 

o.oooc 
O.Wl 
0.001 
O.Wl 

03001 
0.001 
0.001 

0.0000 

2.4OE-O4 
S.lOE-08 
l.tOE-07 
3.2OE-07 
1.30E-10 
l.O4E-92 
1.331-00 
&37E-OS 
IME-04 
O.WEtW 
O.wEtw 
O.WEtW 
O.WEtW 
o.wEtw 
O.WEtW 
o.wEtw 
o.wlE+w 
O.WEtW 
O.WE+W r 
o.ooE+w 
O.WEtW 

‘O.WEtW 
o.wEtw 
o.wEtw 
O.WEtW 
O.WEtW 
o.ooEtw 
O.WEtW 
O.WEtW 
O.WEtW 
o.ooEtw 
o.wEtw 
O.ooEtW 
O.WEtW 
O.wE+W 
O.wE+w 
O.WEtW 
o.wEtw 
o.wEtw 
O.WEtW 

. 



I 
RISK ASSESSMENT SPREAOSHEET - HOUSEHOLD USE a OROUNDWATD) (PAOE THREEI 
NRlRP CALVERTON. NEW VOAK 

I SITE I -. NDATHEAil POND DISPOSAL AREA 
CALCULATE HAZMD INDICES: 

CHEMICAL 

ANNUAL 
IN0 ESTION 

DOSE 

0 WE+00 

ChbromdtwIo 
Sk@- rlhylwxy)phBmbb 
Wh 
4.4’- DDE 
4.4’- ODD 
DiWh 
Em&h krlonr 
k0cbr- 1254 
koclx (blal 
honk 
0rkm 
Chombm (II) 
ChomLm (VI 
mba5 
-PPW 
LImQnlrr 
Mrcuy 
Nkkrl 
rn,llm 
VUldbl 

ANNUM 
DERMM 
DOSE 

ANNUAL 
INHALATION 

DOSE 
INOESTION 

RID 
OERMM. 
RID 

INHAIATION HALARD INDEX 
AID INI~ESTION 

HAZARD INDEX 
DERWAL 

HALARD INDEX 
INHALATION 

TOTAL 
HAZARD INDEX 

4.22E-05 
2.74E-05 
l.WE-05 
O.WE-07 
&ME-07 
3.55E-07 
4.21E-07 
4.55E-05 
1.42E-04 
4 35E-04 
S.ME-03 
5.15E-04 
1.2EE-03 
2.O5E-04 
4.491-03 
4.14E-02 
II.o(IE-05 
1.48E-03 
3.40E-04 
S.lOE-04 
2.lDE-02 
o.wtztw 
O.WEtW 
o WE+00 
O.WEtW 
O.WEtW 
O.WEtW 
OWE+00 
0 WEtW 
OWEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
0 OoEtW 
O.WE+W 
O.WEtW 
O.WEtW 

8.37E-07 
Z.lOE-00 
l.liE-00 
S.ZIE-07 
O.l4E-07 
l.ME-05 
2.02E-w 
IJOE-04 
3.07E-04 
l.WE-W 
1.37E-05 
Z.WE-W 
&22E-W 
2.07E-07 
l.WE-W 
1.25E-04 
l.OOE-07 
3.53E-07 
0.241-07 
1.24E-W 
S.lOE-05 
O.WEtW 
o.wEtw 
O.WEtW 
o.ooEtw 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
OWE+00 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 

4.73E-04 
O.DL-W 
3.43E-05 
0 25E-08 
2.67E-II 
2.00E-13 
2.54E-10 
l.PPE-04 
3.73E-05 
O.WE4W 
o.wl3w 
O.WEtW 
O.WEtW 
o.wE*w 
o.wEtw 
O.WE+W 
O.WEtW 
o.wl3w 
o.wEtw 
O.WEtW 
O.WEtW 
O.WE+W 
O.wEtoo 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
O.OOE+W 
O.WE+W 
O.WEtW 
O.WE+W 
O.WEtW 
O.WE+W 
O.WEtW 
O.WE+W 
o.wE+w 
O.WEtW 
O.WE+W 
O.WEtW 

2.WE-02 
3.WE-05 

l.WE-02 
l.WE-05 

S.WE-05 
S.WE-04 
2.WE-05 

2.5OE-04 
l.WE-04 
l.loE-05 

S.WE-04 
I.WE-02 
l.WEtW 
5.WE-03 
&WE-02 
3.7lE-02 
S.WE-03 
S.WE-04 
2.WE-02 
#.WE-04 
7.WE-03 
S.WE-01 

2.85E-04 
2.@OE-03 
2.WE-02 
l.WE-04 
3.WE-03 
2.231-02 
1.5OE-04 
2.1OE-05 
S.WE-03 
I.WE-W 
I.WE-05 
7.5OE-02 

OOOEtW 
137E-03 
8 12E-02 
OWEIW 
OOOEtW 
7.12E-03 
$.74E-03 
2 33EtW 
0 wlztw 
f.45Etw 

1.43E-04 O.WE-02 
&WE-07 &15E-04 

Z.SOE-01 
4.O3E-03 
l.PlE-01 

l.ooE-w 1.03EtOl 
e.wE-w Z.O#E-01 

7.2OE-02 
3.77EtW 
7.20E-02 
7.32E-02 
O.WEtW 
o.owtw 
o.wE*w 
O.WE+W 
0 WE+W 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE+W 
OWE+00 
O.WElW 
O.WEtW 
o.ooEtw 
o.OMtw 
o.ooEtw 
O.WEtW 
O.WE+W 

o.wf3 00 
P.lOE-04 
4 75E-04 
O.WE+W 
O.WE+W 
5 53E-M 
l.WE-04 
7.04EtW 
O.WE+W 
3.73E-03 
4.llOE-03 
1.40E-04 
e.22E-02 
O.S7E-05 
4.WE-01 
&3OE-01 
%33E-03 
l.leE-04 
l.@SE-01 
l.tlE-02 
4.2aE-04 
o.ooE*w 
0.ooEtw 
o.ooE*w 
O.WE+W 
o.ooEtw 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
o.ooEtw 
O.WEtW 
o.ooEtw 
o.ooEtw 
o.ooE+w 

O.WEtW 
0 wE+w 
0 WEtW 
OwEtOO 
0 WEtW 
0 WE+W 
0 WEtW 
O.WE+OO 
OWEIW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE4W 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
o.ooEtw 
O.WE+W 
O.WE+W 
O.WEtW 
O.WEtW 
0 WE+00 
0 WE+00 
O.WEtW 
O.WE+W 
OWEtW 
O.WE+W 
o.ooEtw 

‘O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtw 

0 WEtW 
l.SBE-03 
8.17E-02 
O.WEtW 
o.wEtw 
7 ME-03 
l.ME-03 
#.P7EtW 
O.WE+W 
1.4eE+W 
&55E-02 
7.55E-04 
S.leE-01 
5.03E-03 
ImE-01 
l.tlE+Ot 
2.7sE-01 
7.3OE-02 
3 ME+W 
C.O5E-02 
7.34E-02 
o.wE*w 
0 WE+00 
o.ooE+w 
o.ooE+w 
O.WE+W 
o.ooEtw 
o.wEtw 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
o.wEtw 
0 WE+W 
0.wEtw 
0 WE+W 
O.WEtW 

O.WEtW o.ooEtw O.WEtW O.WEtW o.ooE*w 
o.WE+W o.wEtw O.WE+W O.WE+W o.ooE+w O.WE+W o.wE+w 

OTAL HAtMD INDEX l.WE+Ol &70E+ w O.WEt 00 2.78EtOl 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF OAOUNDWATEil (PAOE FOUR) 

CMCULATE INCREMENTALCANCW RI% 

LFETIME AVO LFETIYE AM 
CHEUICAL INOESTION DOSE DWMAL DOSE 

Chbromr8mnr 
Sb(2-rlhy4wxy)ph(habb 
Atbh 
4.4’- DDE 
4.4-000 
Db&h 
Enfhkrtonr 
k0cbr-1244 
kockr (bla) 
honk 
BIkoll 
Chombm (II) 
clromkmi (V) 
mkoe 
ChpPW 
Mvpmwo 
IAWCtiY 
Nkkrl 
rndw 

3.42E-04 
t.ltE-05 
7 87E-07 
3 47E-07 
3.87E-07 
1.4x-07 
2.23E-07 
Z.WE-04 
&WE-OS 
l.WE-04 
2.42E-03 
Z.HE-M 
4 WE-M 
l.ttE-M 
l.OSE-03 
2.2OE-02 
3.48E-04 
O.ZSE-0) 
1.4OE-04 

3.59E-07 
0.40E-07 
305E-W 
2.24E-07 
2.03E-07 
5.OZE-W , 
&68E-W 
4.47E-OS 
l.lOE-04 
4.WE-07 
S87E-W 
1.24E-W 
Z.EIE-W 
l.ZIE-07 
4.07E-OS 
4 34E-OS 
4.40~~o4 
l.SlE-07 
3.43E-07 

o.wEtw 
0 WE+00 

O.WEtW 
O.WEtW 2.14E-M 4.3OE-07 

0.4fE-03 1.37E-M o.oofztw 
O.WEtW O.WEtW O.WEtW O.WEtW 
O.WEtW O.WEtW o.ooEtw O.WEtW 
0 WEtW O.WEtW O.WEtW O.WEtW 
O.WEtW 0 WEtW 0 WEtW o.wEtw 
OWEtW O.wEtW 0 wlitw O.WEtW 
O.WEtW O.WEtOO O.WEtW O.WEtW 
O.WEtW O.WEtW o.wEtw O.WEtW 
O.WE+W O.WEtW O.WEtW o.wEtw 
0 WEtW O.WEtW O.WEtW O.WEtW 
O.WEtW O.WEtW O.WEtW O.WEtW 
O.WEtW o.wEtW o.wEtw O.wEtw 
O.WEtW O.WEtW O.WEtW O.WEtW 
O.WEtW O.WEtW O.WE+W o.ooE+w 
O.WEtW O.WEtW O.WE+W o.ooEtw 
O.WEtW O.WEtW O.WEtW o.ooEtw 
O.wEtw O.WEtOO O.WEtW O.WEtW 
O.WEtW O.WEtOO O.WEtW O.WEtW 
O.WEtW O.WEtW o.wE+w O.WEtW 

O.lM-00 
2.63E-06 
l.otE-07 
O.IOE-00 
@.21E-W 
l.KJE-07 
o.ooEtw 
O.WEtw 
1.55E-03 
8.34E-07 
o.ooEtW 
o.ooEtw 
o.ooEtw 
o.ooEtw 
O.WEtW 
o.wE*w 
O.WEtW 
o.ooEtw 
o.wE+w 
o.ooE+w 
o.ooEtw 
O.WEtW 
o.ooEtw 
0.ooEtw 
o.ooEtw 
O.WE+W 
o.ooEtw 
o.wEtw 
o.wEtw 
o.wEtw 
O.WEtW 
o.ooEtw 
o.wEtw 
o.ooEtw 
o.ollEtw 
o.ooEtw 
o.astw 
o.wlItw 
o.ooEtw 

1 OIE-07 
O.WEtW 
2.4OE-07 
o.wlEtw 
O.WEtW 
1.37E-12 
0 WE+00 
o.wE+w 
$.23E-04 
o.wEtw 
O.WEtW 
o.ooEtw 
O.WEt00. 
O.WEtW 
O.WEtW 
o.wtEtw 
o.ooEtw 
O.WEtW 
O.WEtW 
o.ooEtw 
O.WEtW 
o.ooEtw 
OWE+00 
O.WEtW 
oooE+w 
O.WEtW 
O.WEtW 
o.ooEtw 
o.wEtw 
O.WEtW 
o.ooEtw 
o.ooEtw 
O.WEtW 
o.ooEtw 
O.WEtW 
o.wEtw 
O.WEtW 
O.WEtW 
O.WEtW 

O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
o.wIitw 
O.WEtW 
O.WEtW 
o.wlitw 
0.WEtW 
o.ooEtw 
O.WEtW 
O.WEtW 

O.WEtW O.WE+W O.WE+W o.ooEtw o.wE+w O.WEtOO o.wE+w 

LFETIME AVO CSF 
INHALATION DOSE INGESTION 

2.031-04 1.30E-02 
4.27E-W 1.4OE-02 
1.47E-04 1.7OEtOl 
2 OSE-W 3.4OE-01 
l.l4E-II 2.40E-01 
&47E-14 1.4OEtOl 
l.WE-10 
S.ZJE-W 
l.OOE-04 7.7OEtW 
O.WEtaO 1.75EtW 
O.WEtW 
O.WE+W 
O.wEtW 
O.WEtW 
o.ooEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
O.WEtW 

CSF CSF 
OERYAL INl4ALATION 

1.70E-02 4.3OE-03 
2.WE-02 
3.40EtOl. l.TOEtOl 
4.3oE-01 
3.4OE-01 
3.2OEtOl l.WEtOl 

D.lOEtW 7.7OEtw 
l.MEtW l.WEtOl 

42OEtOl 

. . . ‘, “, 

CANCER RISK 
INGESTION 

4.44E-07 
l.ME-07 
l.WE-04 
1.32E-07 
#.3OE-00 
Z.UE-W 
o.ooEtw 
O.WEtW 
4.WE-M 
3.24E-04 
O.WEtW 
o.wEtw 
o.wE+w 
O.WEtW 
o.ooEtw 
O.WEtW 
o.o4Etw 
o.wEtw 

Vmaikmi 
Zho 

TOTAL RISK O.lSE- M I .44E- W l/BE-M 2.498- 0s 

CANCER RISK 
DERUAl 

CANCER RISK 
lNHM.ATlON 

TOTAL 
CANCER RISK 

S.DZE-07 
l.OlE-07 
1.37E-04 
2.2SE-07 
IJSE-07 
2.43E-W 
O.WEtW 
O.WEtW 
2.14E-03 
3.3OE-01 
o.wtitw 
O.WEtW 
O.WEtW 
o.wEtw 
O.WEtW 
O.WEtW 
o.wEtw 
O.WEtW 
o.wEtw 



ISK ASSESSMENT SPREADSHEET - EXPOSIIRES THlOUOH HOUSEHOLD USE OF GAOUNDWATW 

ITE NAME NWlRP CMVERTON. NEW VUIK 
JCATION: SITE 1 - NORTHEAST POND OISPDSAL AREA 
hlE: I Y!wM 

UARD INDICES AND INCREMENTALCANCW RlsKS ARE CALCULATEDBY ON THEFOLLOWM SPREAOSHEETS. THREE MPOSIAEROUTES PAE CONSlOWED: 
IOESTION OF ORDUNDWATW. INHALATlONOF VOUIILES DURIIL\ SHOWERINO~ATHlM3. AND DWMAL CONTACT WHILE SHOWERINDBATHINO. 
3SUMPTIONS AREOUTLINED BELOW. 

NPOSLIRE SCENARIO: 

EFERENCES: EPA, DECEMBER 1904 
FOSTER AND CtROSlCHVSKl. 1817 

IOESTION: IM = (CrRxEFuEQ/(BWxAT) INHALATION: IM = (sxR XI ~ED)IIEWIATIRIIIE~)~(D@ t MP(-RmrD)IRa- EXPfRl~(D$-DO),%) 

WHWE: C = OROUNDWATW CONCENTRATION (MO14 WHWE: S = VOLATILE ORDANIC CHEMICAL OENWATION RATE (uG/CUBlC METmIMIt+ 
A. IM3ESllON RATE (LITmSIDAy) R . INHALATION RATE (LIlmS/MIt+ 
EF = EXPOSURE FREOUENCV(DAVS/VEAR) CII = SHOWER DURATION (MIN) 
ED = DBOSURE DlRAllON (YEARS Rm - #JR MCHANOE RATE (l/VAIN) 
EW - BODY WEIOHT (KO) 01. TOTAL DURATION IN SHOWW ROOM (MIF( 
AT - AVERMIN& TIME (DAVVg BW = BODY WEIDHT (KD) 

SV - SHOWER ROW AR VOLUME (m.3) 
WMALCONTACT: DM = (CxPCrAVxETxff xED),lSWxAlxlOC0) A - IDEALDAS LAW CONSlANl(AlM-M**3/uOLI+ 

EF = EXPOSURE FREOUENCV(DAVS~EAR) 
WHWE: C - GROUNDWATW CONCENTRATION (MO/I) ED - EXJ’OSUAE DURATION (YEAR@ 

PC - THE Pmhwmiw CONSTANT Q CHEMICAL (chwfv Al - AVERADINO TIME (OAVivg 
AV I THE SKIN SIRFACEAREAAVAlmLE FQI CONTACT &M-*2) 
ET = EXPOSURE TIME (HISiDAV) 
EF = EXPOSURE FREBUENCV(DAVS~EAR) 
ED. D(POSIRE DURATlON (YEAR* 
SW - BODY V&IOHT (KD) 
AT = AVERAOINO TIME (DAYS 

IPUT PARAMETERS: 

IOESTION: CHlLD MPOSLFIE DWMAL CONTACT: CHILD O(POSUIE 

R: :..-’ 1 CONVWSION AV: ‘,m. CONVWSION 
EF: ..:: 350 FACTCII (NONCAR) - &JOE-02 ET: .:.. 0.25 FAClQ( (NONCAR). l.lOE-01 
ED: :’ a EF: . 340 
BW: 15 CONVWSION ED: i ;::, e. CONVmSION 
AT(NONj: ” 2140 FACTOA (CARCI,, - 4.44E-03 Bw: : is FACTQI (CARClfl . @.07E-03 
Al(CAR): 25540 Al(NOt+: : ,.21W 

Al (CAR): 25550 

IHALAfloN: CHILD EXPOSUlE 

S?: 14 WJY d: 1 
Bw: ISVkd I: 2 
R: 15 11: 283 
01: 2a A: 310 
R0: O.OW.3 Ml: 0 482 
sv: 12 Hi: o.eie 
ED: 30 1: 203 
R: o.oooO42 FR: IO 
EF: 340 AT: IWW (NONCAll) 25550 (CMCIY 



I RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE ff OROUNDWATER (PAGE TWCj 
NblRP CMVERTON. NEW V’ORK 
SITE I - NORTliEASl POND DISPOSAL AREA 

I CALCULATE DOSES: 

OW CONC. 
WQIU 

MOLECULNI 
WEKlHl 

HENRYS LAW 
CONSTANT 

MASS TRANSFW 
COEFICIENT (Ml 

AR CONCENlRAllON 
(YO-UIN,VSHOWER~ 

2.4SE-a14 
S.lOE-W 

ow3 
O.Wl 

ooww7 
0 OWOJI 
o.woo33 
0.oooo0 
o.ww19 

o.wi7 
o.ws19 

O.OlS 
0.208 

o.o224 
0.0400 
0.0101 

4.WE-02 
3.WE-07 
l.OOE-04 
0 dOE-04 
P.?OE-02 
4.57E- IO 

4.OE- 07 
2.20E-03 
2.OOE-03 

2.44EtOl 
l.OIE-02 
4.4PE-01 
2.09EtW 
O.!i7E-04 

OERMAL PWM. 
CONSTANT I CHEMICAL 

so.40 
SW.22 
305.w 
3iS.W 
320.W 

o.oM2 
0.033 

Chbomrlhmr 
Sld2-tU1yhtxytphthald~ 
A&h 
4.4*-DDE 
4.4’- ODD 
Obthh 
Emkhkdom 
kockr- 1254 
kocbr (bla) 
lrmnk 
BWtml 
chomlm (II) 
Chomkim (VI 
8brl 
mPP= 
Mrpmrr 
hweuy 
Nkkrl 
rnalxn 

o.w1e 
. 024 

0 24 

l.tDE-07 
3.2uE-07 
1.30E-10 
l.ME-(2 
1.33E-09 

381.W 
3W.22 

1.63E-04 
1.43E-02 
8.7OEtOO 
0.73EtW 

0.014 
0016 

328.40 
328.40 

74.02 
137.34 

42.00 

I.14 
1.15 

owl 
O.Wl 
0.w2 

8.37E-04 
l.ME-01 

O.WEtW 
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00*3W0 
00+3000 
OD*3W0 
W+3u)O 
00+X00 
w+3mo 
lu43mo 

m43mo 

004300’0 
CXWZKOO 
mumbo 

DO+3W0 
w+3aro 

co-3a I 

oo-3Lot 

oi-310* izzz 

W-302 ulnol 

3800 NouElElNI -Kwyc 
EMV 311113s-l 

)81tl W~YV~W~~YY~~(~NI uvnn3w; 
(UJlVM 3CWMll3) V3W WUOd810 CWOd IW3lUUOU - I 3lIE 

Ml01 M3N ‘WlU3AWJ dUW 
U3lVM XWjllfIB 0103UtWOdX3 WNOllV3lCJ3U - 133HKlV3UdB JN3llSa38W )8ltl 



ISK ASSESSMENT SPREADSHEET - EXPOSUIES TtROUOH HOUSEMOLLI USE OF OAOUNDWATW 

ITE NAME NWlRP CMVERTON. NEW YOAK 
OCATION: SITE $ - NORTHEAST POND DISPOSAL AREA (SURFACE WATER) 
‘ATE: 1 v2o1w 

WARD INDICES AND ~NCREMENTALCANC~ Rcxs ARE CALCULATEDBY ONTHEFOLLOMM SPREAO~HEETS. TMAEE ~OS~EROUTES NE CONSIDWED: 
hESTlONOF DROUNDWAT~.INHALAT~ONOF VOLATILES OURIF(o SHOWERIN(IBATHIM. AND OERMMCONTACT WHILE SHOWERINGBATHIND. 
SSUMPTlONS ARE OUTLINED BELOW. 

XPOSURE BCENARIO: 

~F~ENCES: EPA DECEMBER 1080 
FOSTW AND Cbf3OSTt3VSKt. 1017 

IDESTION: lEt = (CxRrEFxE~/(t3WxAT’) INHAtATIOH: 

WHWE: C . QROUNDWATW CONCENTRATlON (MOAJ WHWE: 8 I VOLATllE ORDANIC CHEMlCMOENmATlON RATE (UD/CUElC METWlMlN 
R = IMESTlON RATE (LITERS/DAY) R - INHALATION RATE (LlTm8Mly 
EF . EKPO?URE FREDU.ENCY (DAYSPIEAfll b - SHOVYER DURATION (MINI 
ED. EXPOSmE OURATlON (YEAR3 RI. AIR MCMNGERATE (tIMIN) 
BW = BODY mlOlct(Kq DI- TOTAL DURATION IN sttowm ROOM (MIX 
AT - AVERMINI~ TIME (DAY4 BW = BODY WEIOHT (Ka 

OV * SHOWER ROOM AlI VOLUME (n?s) 
WMALCONTACTz DD( = (C~PC~AV~ET~E~EOJ/W~ATX~WO~ R = IDEALOAS LAW CONSTANT(ATM-M**S/MCGXJ * 

EF = D(POSURE FREQUENCY (DAYS,YEARl 
WHWE: C . OROUNDWATm CONCENlRATK)N (M&U ED = UPOSLRE DURATION (YEAR4 

PC. THE PmMVglLlTYCONSTANT Q CHEMlCAL (CM/HI) AT = AVERADINO TIME (DAY@ 
AV- THE8KlN8U3FACEAREAAVAlVBLEFQIC0NTAC1(C~-2l 
ET. EXPOSURE TIME (tfIS/DAv) 
EF I EXPOSURE FREQUENCY (DAYS/YEAR) 
EO . EG’OSU+E DURATlON (YEAR9 
BW. BODY WElOMt(Ka) 
AT - AVERMIN TIME (DAY@ 

lPU1 PARMIETERS: 

SOESTlON: ADOLESCENT O(POSUAE DERMAL CONTACT: ADOLESCENT EXPOSURE 

R: 0.05 CONvmSloN AV: 4500 CONVmsION 
EF: .: U. FACTa (NONCAR) - 1.42E-04 ET: 2s FACTC?I (NONCAR) - S.SSE-02 
ED: . . 10 EF: : 52 
BW: :’ 9 CONVWSION ED: ..: ‘.lO 

nw: .,:,y.. $0 
CoNVmSION 

AT(NON): 30$0’ FACTQI (CARCIFI - 2.04E-OS FACTaR (CARCIN . 4.7%-02 
AT(CAR): 25SSO AT (NON: ‘. MM 

AT (CLR): 25550 

I(bL4LATlON: NOT APPLICABLE 

R: 0 d: 1 
70 2: 2 
13 Tl: 205 
20 h: 318 

O.OWJ Ml: 0.912 
12 M2: 0.010 
30 T: 293 

O.oooOIP FR: 10 
350 AT: ,wSo (NONCAR) 25550 (ChWX, 

mw: 
0: 
01: 
Ii,: 
5v: 
ED: 
R: 
EF: 



RISK ASSESSMEN? SPREADSHEET - HOUSEHOLD USE a DROUNDWATER (PADE THREE) 
NWlRP CALVER7ON, NEW YCtIK 
SITE 1 - NORTMEAST POND DISPOSAL AflEA 
CALCULATE HAZHID INDICES: 

CNEYICAL 

Chbomrthne 
Bk(2-rlhyhrxy)ph~alab 
AWh 
4.4’- DOE 

I 
4.b 000 
Dktkh 
Endrh idone 

ANNUAL 
IH3ESTION 

OOSE 

l.%?E-M 
&3PE-OS 
4.28E-08 
2.lfE-00 
Z.llE-00 
9 315-07 
l.PiE-w 
109E-04 
S.SZE-M 
l.O2E-03 
1.32E-02 
1.442-03 
2.ODE-03 
6 OOE-M 
l.O5E-02 
1 WE-01 
1 WE-M 
3 40E-03 
I.OJE-04 
l.lOE-03 
S IlE-02 
0 OOEtW 
O.wEtw 
OWEIW 
0 OOEtw 
O.OOEtw 
O.wE+w 
OWEtOO 
O.WEtW 
0 WEtw 
o.WEtW 
0 WE+W 
O.OOEtW 
O.WEtW 
OWEtW 
O.WEtW 
0 OOEtw 
OWEtW 
O.OOE+W 

ANNUM 
DERUAL 
DOSE 

1.47E-W 
3 WE-W 
1.25E-08 
O.ilE-07 
l.OOE-06 
2.42E-01) 
S.WE-09 
2.278-04 
O.ME-04 
l.WE-08 
2.40&OS 
5.24E-08 
I.wE-OS 
5.031-07 
l.OlE-OS 
2 IIE-04 
3.43E-07 
&ISE-07 
I.uE-06 
2.vJE-W 
l.SOE-05 
O.WE+w 
O.WEtW 
O.wEtoo 
O.wEtW 
O.wEtw 
o.wEtw 
O.WEtW 
O.wEtW 
O.WEtW 
O.WE+W 
O.WE+OO 
O.WE+W 
O.WE+W 
O.OOEtW 
0 OOEtOO 
O.WEtW 
o.wE+w 
O.WEtOO 

ANNUAL 
lNHAlATlON 

DOSE 

2.21E-04 
4.ISE-08 
l.aOE-07 
2.939-07 
1.24E-10 
O.34E-13 
l.lOE-OS 
5.7OE-05 
1.74E-M 
O.Wl3W 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtOO 
0 WEtW 
O.WEtW 
O.WEtW 
0 WE+00 
O.WEtW 
O.WEtW 
OWEtW 
o.wEtw 
OWE+00 
OWEtW 
O.OOE tO0 
O.OOEtOO 
0 WEtW 
O.WE+W 
O.oOEtW 
O.OOEtOO 
OWEtW 
O.wEtOO 
O.OOE too 
0 WE+00 
0 OOEtOO 

O.OOEtOO 
O.OOEtW 
0.00E+00 
o.wE+W 

1NOESTION 
flm 

2.WE-02 
3 WE-05 

5 WE-05 
3.00E-04 
2.WE-OS 

S.WE-O4 
I.WE-02 
l.WEtW 
S.WE-03 
&WE-02 
S.llE-02 
S.WE-03 
3.wE-04 
2.WE-02 
&WE-OS 
7.WE-03 
3.WE-01 

OEHMN 
Rrn 

l.OOE-02 
l.SOE-OS. 

2.SOE-OS 
l.WE-O4 
l.tOE-OS 

2.OSE-M 
2.ME-03 
2.WE-02 
l.WE-04 
3.WE-03 
2.231-02 
l.wE-04 
2.10E-OS 
3.WE-03 
4.50E-W 
7.WE-05 
I.SOE-O2 

INHALATION HAZARD INDEX 
ftm IHOEBTION 

O.WEtw 
3.2oE-03 
1.43E-01 
o.wlltw 
O.WE+W 
l.WE-02 
4.OSE-03 
5.43E1W 
O.WEtW 
3.4lEtW 

1.43E-M l.WE-01 
&WE-07 l.UE-03 

&WE-01 
i.lSE-02 
2.83E-01 

i.WE-W 2.40Et01 
9.OOE-w GZSE-01 

. 1.7OE-01 
tI.OfEtW 
1.7OE-Of 
l.flE-01 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WE+OO 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
O.wEtW 
O.wEtW 
O.WEtW 
O.WEtW 
O.WEtW 

HALARD INDEX 
DEAYM 

O.WEtW 
S.WE-O4 
8.31E-M 
O.WE+W 
O.WEtW 
S.OSE-M 
1.OOE-M 
1.34EtOl 
o.wEtw 
0.53E-03 
&WE-03 
2.2.21-04 
i.WE-01 
l.wE-O4 
8 WE-M 
1.45Etw 
1.83E-02 
Z.WE-04 
3.21E-01 
3.WE-02 
7.48E-O4 
O.WEtw 
o.wEtw 
O.WEtW 
O.WEtw 
O.WEtw 
O.WEtW 
o.wetw 
O.WEtw 
O.WEtW 
O.WEtW 
o.wE+w 
O.WEtW 
O.WE+W 
O.WECW 
O.WEtW 
O.WEtW 
O.WEiW 
O.WEtW 

HAZARD INDEX 
INHMAflON 

o.wEtw 
O.WEtW 
o.wE+w 
O.WEtW 
O.WEtW 
OWEtoo 
O.WEtW 
OWEtW 
O.WEtw 
O.WE+w 
O.WEtW 
0 WE+00 
o.wEtw 
o.wEtw 
O.WE+W 
O.WE+W 
O.wE+w 
0 WEtW 
o.ooEtw 
O.WEtW 
O.WE+W 
0 WEtW 
OWEtW 
o.wE+w 
OWEtW 
0 WE+00 
OWEtW 
0wEtw 
o.WE+w 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtw 
0 WEtw 
O.wEtw 
OwEtoo 
O.WE+W 
O.WE+W 
O.WEtW 

TOTAL 
HAZARO IHDEX 

o.wE+W 
3.501~43 
i&E-01 
O.WEtW 
O.wE+W 
$.76E-02 
4 23E-03 
1.bsE+Ol 
O.WEt6O 
3.42EtW 
1.97E-01 
1.7OE-03 
t.OtE-01 
l.OE-02 
2 OJE-01 
2.WEtOt 
@.4SE-01 
1.70E-01 
O.lJEtW 
2.01E-01 
1.7lE-Ot 
O.WEtW 
O.WE+W 
O.WE+W 
O.WEtW 
o.wEtW 
O.WE+W 
0 WEtw 
O.WEtw 
o.WEtw 
0 WE+00 
o.wEtoo 
0 WEtw 
OWEtW 
O.WEtW 
O.WE+w 
0 WEtW 
0 WEtW 
O.WEtW 

O.WEtw o.wE+w O.OOEtW O.WE+W o.wEtw o.wri+w o.wE+w 

OTAL HALHI INDEX 4.4OEt 01 1 .UE+Ot o.wlT+ 00 I.-Et 01 



ISK ASSESSMENT SPREADSHEET - HOUSEHOlO USE OF QROUNOWATER (PAQE Two) 
IWlRP CMVERTON. NEW YORK 
ITE 1 - NDRTHEAST POND OISPOSAL AREA (SURFACE WATER) 
ALCULAXE DOSES: 

:HEUICAl 

Ob”. 

QW CONC. MOlECUlN3 
OAQN WEKIHT 

0.001 92.13 

HENRYS LAW 
CONSTANT 

0 WE-03 

MASS TRANSFW 
COEFFICIENT (KAI 

t 75EtOl 

DERMAL PERU. AR7 CONCENTRATION 
CONSTANT (MO-MIN/lJSHOWER) 

0.045 0 S3E-05 
.4’- 000 o.omt 320 00 2.20E-03 0 57E-M 
timkm OOOaP 41240 O.WEtOO 
lupmra 0.0814 5404 0 WEtW 

0 WEsW 
O.WEtW 
0 WE400 
O.WE+W 
0 WE400 
O.OOE+W 
O.OOE+W 
O.WEtW 
O.WEtW 
O.WEtW 
OWEtW 
OWEtOO 
O.WE+W 
OWEtW 
0 WEtW 
O.WEtW 
O.WE+W 
0 wE+w 
O.WE+W 
0 WE+00 
O.WEtW 
O.WEtW 
O.WE4W 
O.WE+W 
0 WE+00 
0 WE+00 
O.WEtW 
O.wEtW 
O.WE+W 
o.WEtW 
o.wEtw 
O.WE+W 
O.wE+W 
0 WEtW O.WEtW 
0 WEtW O.WEtW 

o.WEtW 
o.wEtw 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE.’ 00 
O.WEtW 
O.WEtW 
O.WEtW 
o.wEtw 
o.wEtw 
O.WE+W 
O.WEtW 
O.WEtW 

0.20 8.43E-11 
owl O.WEtW 
0.00, O.WE+W 

O.WEtW 
O.WEtW 
O.WEtW 
o.WEtW 
O.WE+W 
o.wEtw 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.wEt~ 
O.WE+W 
O.WEtW 
O.wEtW 
O.WEtW 

o.wEtW O.WEtW 



IISK ASSESSUENT SPREAOSHEET - tlOUSEHOlO USE CF OROUNDWATER (PAGE THREW 
IWlRP CMVERTON. NEW YORK 
IITE 1 - NORTHEAST POND DISPOSAL AREA (SURFACE WATER) 
:ALCULAlE HAZHIO INDICES: 

A’NNUAL ANNUM ANNUAL 
IHOESTION DERMAL lNHAl.AlION INOESTION 

:NEUICAl 
OFRUM INMAlATlON HAZARD INDEX 

DOSE 
HUARO INDEX 

DOSE DOSE RfD RID 
HAZARD INDEX TOTAL 

Am INSESTION DERUM INHALATlON HAZARD INDEX 

‘obtlr 1.42E-07 l.wE-03 O.WEtW 
.4-- 000 

2.WE-01 2.WE-01 
215E-09 

l.l4E-01 7,12E-07 
l.EIE-07 

7.2OE-W 
O.WEtW 

OWEtW O.PlE-06 

:timbm 2 WE-00 
O.WE+W O.WEtw 

6.37E-W 
O.WEtW 

O.WEtW S.WE-M 
O.WEtOO 

IwQnrr 
2.5OE-05 

8.75E-03 
5.7OE - 05 

2.05E-W 
2.37E-01 O.WE+W 

O.WEtW 
3.24E-M 

!J.WE-03 l.50E-04’ l.WE-05 
o.wEtw 

l.ISE-03 
0 WEtW 

i.33E-02 
O.WEtW 

OWE*00 l.WE-02 

O.WEtW 
o.mEtw . 

O.WEtW 
O.WE+w O.WE+W 

OWEtW 
O.WEiW 

O.WEtW 
o.wEtw 

O.WEtW 
o.wEtw 0 WEtW 

O.WEtW 
O.WEtOO 

O.OOEtW 
O.WE+W O.WEtW O.WE+W 

o.WEtW O.WEtW 
O.WEtOO 

O.WE+W 
O.WEtW O.WEtw 

O.OOEtW O.WEtW 
O.WE4W 0 WEtW 

O.WEtW 
O.WEtW O.WEtw 

O.WEtW O.wEtw 
O.WE+W O.WEtW 

O.WEtW 
O.WE+W 

O.WEtW 
O.WEtw O.WE+W 

o.wl3w 
O.WEtW 

O.OOEtW 
O.WEtW O.Wl3W 

O.WEtW O.WE+W 
O.WE+W o.wEtW 

0 WEtW 
O.WEtW 

O.WEtW 
O.WEtW O.WEtW 

O.WEtW 
O.WEtW 

OWEtW 
O.WEtW o.wEtw O.WE+W 

O.WE4W O.WEtW 
O.WEtW 

0 WEtW 
o.WEtW o.wEtw 

O.WEtW 
O.WEtW 

O.WEtW 
O.WEIW 

OWEtW 
o.ooEtw O.WEtW 

O.WEtW 
O.WEtW 

O.WE+W 
O.wE*W 

o.wE’tw 
O.WEtW o.wEtw 

0 WEtW 
O.WEtW 

O.WEtW 
O.WEtW 

OWEtOO 
O.WEtW O.WEtW 

0 WEtW 
O.WEtW 

0 WE+00 
O.WE+OO 

0 WE+00 
. o.WEtW 

0 WE406 
O.WEtW O.wEtW 

O.WEtW 
O.WEtW 

O.WEtOO 
O.WE+W ’ 

OWEtOO 
O.WEtW o.w’.+w 

o.WEtW 
O.WEtW 

O.WE+W 
O.WE+W o.wEtw 

0 WEtW 
o.wi+w 

0 WEtW 
O.WEtW 

O.WE+W o.mEtw 
O.WE+W . 0 WE400 

OWEtW 
o.WE+W 

O.WEtW 

O.WE+OO 
O.WE4W O.WEtW 

OWEtW 
0 OOEtW 

OWEtW 
O.WE+OO 

O.WEtW 
O.WEtW O.WEtW 

O.WEtOO 
o.wetw 

O.WEtW 
O.WEtW 

O.WEtW 
O.WEtW 

o.wqtw 
O.wEtw 0.001 tw 

O.WEtOO 
O.WEtW 

O.WEtW 
O.WE t 00 O.WEtw OWEtW 

0 WE+00 O.WE+OO 
o.WEtW 

O.WE+W 
O.WEtW o.wEtw 

0 WEtW 
OWE.00 

O.WEtOO 
O.WEtOO 

O.WE+W O.WEtW 
O.WEtW o.WEtW O.WEtW 

0 OOEtW 
O.WEtOO 

O.WE+W 
OWEtW 

O.WEtW 
OWEtW 

O.WEttO 
O.WEtW 

O.WEtW 

OWE+00 
O.WEtW o.wEtw 

O.WEtOO 
O.WEtW 

O.WEtOO 
O.WE+OO 

0 WE400 
O.WEtW O.WE+W 

O.WEtW 
O.WE4W 

O.WEtW 
0 WEtW 

O.wE+W 
O.WEtW O.WBW 

0 WEtW 
O.WE+W 

O.WE+W 
O.OOEtW 

O.WEtW 
O.WEtW O.WEtW O.WEtW 

o.WEtW O.WEtW 
O.WEtOO 

OWEtW 
O.wEtW o.mEtw 

OWEtW 
O.OOEtOG 

O.WEtW 
O.WEtOO 

0 WE+00 
O.WEtW O.WE4W 

O.WEtW 
O.WE+W 

O.WEtOO 
O.WEtOO 

O.WE+W 
o.wEtW O.WEtW 

O.WEtW 
O.WE+W 

O.WE+W 
O.WEtW 

0 WE+00 
O.WEtW 

0 WEtW 
o.wEtw O.WE+W 

O.WEtOO 
O.WEtW 

O.WE+W 
o.mEtw O.WEtW 

0 WEtW 
O.WEtW 

O.wEtW 
O.WEtOO 

OWEtW 
o.WEtW o.wEiw 

0 WEtW 
O.WEtW 

O.OOEtW 
0 WEtOO 

O.WE+W 
O.WEtW o.wEtw 

0 WEtW 
O.OOE+W 

o.wE+W 
O.WEtOO 

O.wEtoo 0.wEtm O.WEtW O.wE+w 

‘OTAL HALIAO INDEX l.OlE-03 1.391-02 O.WEtW 1 .57E- O2 



ISK ASSESSMENl SPREADSHEET - HOUSEHOlO USE ff OROUNDWATER (PAOE FOUR) 
WIRP CMVERTON. NEW YORK 
ITE l- NORTMEAST POND OISPOSAL AREA (SURFACE WATER) 
UCULATE INCREMENTMCANCW RISK: 

LFETIME AM UETIME AVG LFETIME AVG CSF CSF CSF CANCER RISK 
HEMICAL INOESTION DOSE DWMAL OOSE 

CANCER RISK CANCER RISK TOTAL 
INHALATION DOSE INDESTION DERMAL lNHALAllON INDESTION DERUM INHAlATlON CANCER RISK 

,kmnr 2 ME-00 P.l4E-07 0 WEtW 
I’- ODD 4.07E-10 

0 WEtW O.WEtW 
2.37E-W O.WE+W 

o.wEtw 
2.40E-01 

o.wE+w 
3.ME-01 

dmlrm 
O.IIE-11 

4 O?E-00 , 0.528-10 
0.33E-00 

0 WEtW 
0wEtw 0 43E-00 

3.30Etw O.WE+W 
au\-. 125E-W 2.321-07 

O.WEtW 
O.WEtW 

OWEtW o.wE+w 
O.WE+W 

OWE400 
O.WE+W 

O.WEtW O.WEtW 
OWE+00 o.wEtw 

O.WEtW 
O.WEtW 

O.WEtW 
O.WEtW 

O.WEtW 
O.wEtoo o.ooEtw 

OOOEtW 
OWEtW OWEtW 

O.WEtW 
O.WE+W 

OWEtW o.ooEtw 
OWEtW 

O.WEtW 
O.WEtW 

OWEtW O.WE+W 
O.WEtW owE+w 

OOOEtW 
0 WEtW 

O.WEtW 
o WEtW O.WEtw 

0 WEtW o.wEtw 
O.WE,W 

O.WE+W 
o.wEtW 

O.WEtW O.OOEtW 
0 WEtW O.wEtW 

O.OOEtW 
O.WEtW 

o.wEtw 
O.WEtW O.WEtW 

OWEtW o.mEtw 
O.wEtW 

O.WEtW 
O.wEtW 

O.WEtW OWEtW 
0 WEtW o.ooEtw 

O.WEtW 
0 WE400 

O.WE+W 
O.WEtW O.WEtW 

o.wEtw O.WEtW 
O.OOE tW 

o.WEtW 
O.WEtW 

OWEtw O.WE+W 
o.wE+w 0wEtw 

O.WE+W 
o.WEtw O.WEtW 

o.WEtw 
O.wEtW 

O.WEtW o.WEtw 
O.wEtw o.WEtw 

OWE+00 O.WEtW O.WEtW 
o.wEtw o.mEtw 

O.WEtW 
0 WEtW 

o.ooEtw 
O.WEtW O.WEtW 

owE+w o.wEtw 
O.wEtw 

O.WE+W 
o.ooEtw 

OWEtW O.wEtw 
o.ooE+w 0wEtw 

O.WEtW 
o.ooEtw o.wEtw 

O.WEtW O.wEtW 
o.ooEtW o.wE+w 

O.WEtW 
OWEtW O.wEtW 

O.WEtW O.WE+W 
O.WEtW 

o.wEtw 
O.WEtW 

0 WE+00 
o.wEtw 

0 WEtW 
O.WE4W 

O.WE+W 
0.WEtw 

O.wEtW 
O.WE+W 

O.WEtW 
O.WEtW 

o.wlztw 
O.WEtw 

o.ooEtoo 
O.WEtW 

o.WE+w 
o.wEtw 

0 WEtW O.WEtW 
oooE+w 0 oostw 

O.WE+w 
OWE+00 

O.WE+W 
O.WEtW O.WEtW 

0 WEtW o.wEtw 

O.WE+W 
O.WE+w O.WEtW 

O.WEtW O.WEtW 
o.wE+w 0ooEtw 

O.WEtW 
O.WE+W 

o.wEtw 
0 OOEtW 

0 WE+00 
O.WEtW 

o.wEtw 
OOOEtW 

0 WE400 
O.WEtW 

o.WEtW 
O.WEtW 

O.WE+W 
o.ooEtw 

0 WEtOo 
O.OOE+W 

0 WEtW O.WEtW 
o.wEtw 0 WE+00 o.ooEtw 

o.ooEtW 
0 WEtW 

o.wftw 
O.WEtW O.WEtW 

O.wE+W O.wEtw 
O.WEtW 

OWE+00 0 WEtW 
O.WE+W 0 WEtW 

O.WE+W 
o.ooEtw 

0 WE+w 
0 WEtW 

O.WE+OO 
O.WEtW 

OWEtW 
O.WEtW 

0 WEtw 
O.OOEtW 

O.WE4W 
O.WEtW 

O.WE+W O.WEtW 
OOOEtW 0.OOEtw 

OWEtoo 
O.WEtOo 

o.wE*w O.OOEtW 
0 WEtW O.WEtW 

o.wEtw 
0 OOE+W 

O.wE+W 
O.WEtW 

0 WEtW 
OOOEtW 

O.wEtW 
o.wEtw 

OOOEtw 
O.WE+W 

o.wEtw 
O.WEtW 

0 OOEtW 
O.WEtW 

OWE+00 
O.WEtW 

o.WEtW 
O.WEtW 

O.WEtW 
O.OOEtW 

O.WEtW 
OWEtW 

O.WE t 00 

0 WE+00 
o.wEtw 0 OOEtW 

o.WEtW O.WEtW 
o.ooEtw 

O.WEtW 
O.WEtW O.WE+W 

O.WEtW . O.OOEtW 
O.WEtW 

o.wEtw 
O.WE4W 

OWEtW 
O.WEtW O.OOE+W 

O.WEtW O.WEtW 
o.ooEtw 

O.WEtw 
O.WEtW 

O.WE+W 
O.WE+W 

O.OoEtW 
O.WEtW 

o.wEtw 
O.OOEtW o.ooEtw O.WEtW o.mEtw 

DIAL RISK &TIE- I, 0.%3E-W O.WEtW B.UE-W 



RISK ABSESSYENT SPREADSHEET - INCIDENTAL IMESTION OF SOL 

BITE NAYI? 
LOCATION: 
DATE: 

NWIRP CKVERTON. NEW YORK 
ftlE& NORTHEA!lT POOND DISPOSAL ARM (8EDIMENT INMSTIDN - ADOLESCENT RECREATIW) 

HAZARD INDICES AND INCREMENTK CANCER RISKB ARE C;UCUlAlEO BY THIS SPREADSHEET. 
EM’CMJRE9 THROUM PKZA INGESllON ARE CONSIDERED. 
muwnc+a ARE OUlLINED Lw$BY. 

f3’OSURE SCENARIO: 

RELEVANT EQUAlK)N: IEX = (Cx IR x FIX EF x EDMEW x Al x IEq 

I WHERE C - MEAN CONJENlRA~~ IN SOL EkMF’LE (MQ4Q 

I IA - SOIL INDESTION RATE (MD!EVENll 
ff - EXPOSURE FRMLFKY(EVENlSMAR) 
FI - FRECTION FROM CUdTAJhNATED SOURCE 
ED. EXPOSURE DURA1lON (YEARS 
Bw - BCOY wu3Hl(w.3J 
AT - AVwMIbU TIME (MYS) 

ENTER INPUT PARAMETERS: 

ED: 

.‘:: , 

j: 10 
ew: so 

4-J’): 25010 
Al(NCN): )o 

jKlE&MINECONVWSON FMZTOAS’: 

CI: l.UE-07 (A’.‘0 ANNUAL DOSQ CI: 2.oG00 (AVO LIFETIME 00243 

. 



RISK ASSESRYENT SPREADSHEET - INCIDENTAL INOESl’lON OF 8OL (PAGE TWO) 
NWIRP’CKYERTON, NEW YORK 
SITE 1 - NORTHEAST POND DISPOSAL AREA (SEOIMENT INOESTION - ADOLESCENT RECREATION) 
CmxLATE DOSES: 

Ml&T +NNUAL LIFETIME AVERACZ RFD CSF 
(UG-DAY/w I CHEYlCM c FQKQI DOSE (WMCCi/DAY) DOSE (MQKCVDAY) (lK3KtaroAY) 

0.063 
0.61 

0007 
0.016 
0 045 
0 053 
0061 

1.1 
0.26 

0.075 
0 063 
0.063 
0.066 
0.062 

0.14 
0.647 
0.062 

0.2 

l.l6E-06 
6 69E- 00 
9 97E- 10 
2 56E-00 
6 4tE-09 
7.55E-W 
6.69E- 09 
* 57E-07 
S.IOE- 06 
1 OIE- 06 

1 69E- 09 
124E- 06 
1 42E- 10 
3 66E- $0 
9 16E- 10 
l.OBE- 09 
1.24E-09 
2 24E-06 
5 29E- 09 

6 WE-01 
2.ooE-01 
O.wE- 02 
l.OOE-01 
6.WE-01 
S.WE-03 
i.wE-02 
Z.WE- 02 
Z.WE-01 

1.46E-02 

1 53E-09 
1.26E-09 
1 69E- 00 
l.J4E-00 
f.Z6E-00 
2 65E-09 
9.57E- 10 
1.26E- 09 
4.07E- 09 
i.O(E-09 
l.O(IE- IO 
6.14.% 10 
466511 
1.63E-06 

7.3oE- 02 
7.30E-O( 
7.3oE- 02 
7.3oEtw 
7.3oE- 03 

6 96E-00 
116E-w 
9.4OE-09 
6 63E-W 
I OOE-w 
6.70E- 09 
6 OJE- 09 
2.65G06 
1.41E-06 
7.55&IO 
57oE-69 
3.42E- 10 
1 PIE- 07 

4OOE-02 
4.6OE-02 
4.60&02 
3.WE-02 
4.WE-02 
s.wE-05 
d.WE-05 

I.WE-04 

0.099 
0.005) 1.7oE+ot 

1.30&W 
1.6OEtW 
3.*01 

0.04 
0.0034 

0.9 
0.36 

Ben-BW 
4.4’-OM 
4.e ODE 
4.)‘-DC0 

gzmyy”” 

5.41E-06 

1 JZE- W 

2 65E- 07 
Z.OOE-W 

(.ttE-07 

1,13E- 10 
t OlE-00 

7.73E- 00 
4 OIE-06 
4.27E- 10 
1.6lE- 11 

3.4oE-01 
2.4oE-01 2 

0.021 3.wE-64 
6.6oE- 03 O.WCOO 

0.0671 
0 093 
1.203 

4.1 

1.69E-09 
2 45E- W 

1.45E- IO 1.39E-96 
2.wE-66 

5.00~64 
2.wE-62 
s.wE-03 
5.wfh-03 

RlOHW 

7.7M)w 
5.64E-07 6.34s06 
3:26E- W 4 66!Z-07 
3.26E-07 4.66E- 06 
4.02G w 5.74E-07 
o.wEtw OWECW 
O.WHW o.wEt 00 
o.wEtw O.WEt 00 
OWHW O.WHOO 

23 
2.3 

2R2 

OWHW 
OWHW 

OWHW 
OWEtOO 
OWHW 
OWEtW 
OWEtW 
OWHW 
OWHW 
O.OOH 00 
o.wEt 00 
o.wEtoo 
OWHW 
0 OOH 00 
O.WEt 00 
O.WEt 00 
OWHW 
OWHW 
O.WH 00 
aw!3oa 
owr3w 
OWHW 
o.wEc 00. 
OWHOO 
O.WEt 00 

O.WHW 
OWEtW 
OWHW 
o.wEt w 
O.WHW 
OWHW 
o.wEtw 
OWHW 
o.wEtw 
o.wEtw 
O.WEt 00 
O.WHW 
o.wEtw 
o.wEtw 
o.wEtw 
o.wEt w 
O.WHW 
O.WHW 
OWHW 
O.WH 00 
O.WH 00 





WRP CKVERTON, NEW YORK 
;I$& NORTHEAST POND Dl9POSK AREA (SEDIMENT) 

fflERf C - CONXNTRATION IN BOL (MMa) 
811 - YOUTH 9KIN SURFACE AREA (SO M/DAI: 
8rO - MCLESCENf BKJNSLFIFACE AREA(SQCM/DAY): 
AF - ADbEREMX FMTOR (M&39 CM): 

MS . ABZ)ORPTlONFRACTlON: VOQI: 0.t 
(mmM FwXlcw) BNASIPESTCDEB: 0.05 

PCBB: 0.03 
METALS: 0.001 

St - YUJTH EM’OSURE FREQllENCr(OAYBMAR): 
82 - MXLEXENT DBOBIJRE FREQlJEbCY (OAYBIYEAR): 

y,, ,‘jy; :I: $9 
I:..’ :, :‘: ICKY. 

ED1 - YOUTH MPOSURE OURATKJNfYEARQ: 
. . :‘..:..:..“( 

ED2 - AOXESCENT EU’OBLRE OURAllON (YEAAB): 
.:. . . . ,,. . . 

Ew1 - EOOY vmwTYcuTH~~: 
..: ,y., 1.10 
::. . ,: :.o 

BW2 - BODY WElONTADOlESCENT (K9: 
All -AV,vwmlNcNME(MYs).NONCARClNOaENBCI~: ;; .:. ::& 

Al2 -AVWmlNcnME(MY5).NONCAAClMXINI(MOCE9C~’: 66$0. 
Al3 - AVWMlNGTlME(MYQ,CARCINO(INB: 25550 

. 

OOBE$OU~I- (CFl).(C)‘(AES) CFI - O.WH 00 CMZER RISK - (CF3).(C)yAES) CF3- l.lOE-66 
DOSW~JR - (CF2).(C)*(A8S) CF2 - 7.66E-66 

J 



RISK ASSESSYENT SPREADSHEET - OIRECT DERMAL CONTACT WITH SOIL (PACE TWO) 
NWIRP CXVERTON. NEW YOfUC 
8ITE 1 - NORTHEAST PONO OISPOSAL AREA (SEOIMENB 
C#dLATE DOSES: 

ABSORPTION 
FRETION 

ANNUAL YOUTH ANNUAL ADUeT LlFEllME AVERAQE RFD dam 
DOSE (MQI(CVDAY)DOSE (MQKWDAY) DOSE (MCiMVDAY) (UGKQIDAY) 

tlzLn 
NkW Sebmbm 
SlhW 

0.063 
0.61 

ow7 
0016 
0.045 
0.053 
0.661 

1.1 
0.26 

0.07s 
0.063 

. 0.063 
O.W6 
0.662 

0.14 
o.w7 
o.w2 

0.2 
0.099 

o.wo 
0.04 

o.wal 
09 

0.W 
2 

0.02% 
o.oowe 

o.w71 
0993 
$293 

4.1 
23 

2.3 
, 262 

0.3 
0. I 
0.1 
01 

q.05 
0.05 
0 05 
0.05 
005 
0.05 
0.05 
0.W 
005 
0.05 
0.05 
0.05 
0 05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
005 
0.05 
0 05 
0.05 
0 05 
0 03 
0.03 

0.001 
0.001 
o.wr 
0.001 

O.WEtW 6.39E- 06 6.12Ew 
O.WH w 4 69E-07 6.7OE-06 
O.WHW 5.39E- 09 7.69E- IO 
OOOHW ‘ .36E- 06 l.OOE-00 
OWEtW 1.73E-06 2.47E-09 
OWHW 2.04E- 06 2.9lE-bo 
o.wEtw 2.35E- 06 3.35E- 09 
OWHW 4 ZJE- 07 6.64E-W 
o.wEtw I.OOE-07 1.4X-06 
o.wEt 00 2 66E- 06 4.12&W 
o.wEtw 2.42E- 06 3.46E- 09 
O.WHW 3. IOE- 06 4.66E-00 
O.WHW 2.54E-06 5.63E- W 
O.WHW 2 36E- 06 3.41c09 
o.wEFw 5.39E-06 7.69&W 
o.wEtw 1.6lE-W 2.56~09 
o.wEt 00 2.ME-06 3.4lE-w 
O.WEt 00 7.69E- 06 l.lOE-66 
o.wEtw 3.6iE-06 SAG-00 
o.wEtw 2 04E-09 2.61ts IO 
O.WH 00 1.54E-06 2.26ls69 
OWHW 9.238-10 l.s2E- IO 
OWEtW 3.46E-07 4.05E-06 
O.WH 00 1.46E-07 2.wE-66 
o.wEtw 7.69E-07 l.lOE-07 
o.wEtw 6.06E- 09 l.lIE-w 
OWEtW 3.04E- IO 4.34%11 
o.wEt 00 2.73E- 09 3.wE- IO 
o.wEtw 2 15E-w 3.07E- 00 
o.wEc w 2.76E-07 3.97E-06 
O.WH 00 3.15E- 06 4.SlE-09 
O.WEt 00 l.IIE-07 2.53lFW 
o.wEtw 1,77E-06 2.63&69 
o.ww 00 2.17E-07 3. IOE- 06 
O.WEt 00 O.OOH 00 O.WEtW 
O.WEt 00 O.OOEt 00 O.OOEtW 
o.wEtw OWEtW O.WEt 00 
O.WH 00 O.OOH 00 o.wEt 00 
o.wEtw o.wEtw OWEtW 
O.WH 00 o.ooEt 00 O.ooOHW 
O.WH 00 o.ooEt 00 O.WH 00 
o.ooEt w 0 00H00 o.wEt w 
O.WH w 0 OOH 00 O.WH 00 
o.wEt 00 O.OOEt 00 o.wEtw 
O.WEt w O.OOH 00 O.WHW 
O.WEt 00 o.wEtw o.wEtw 
o.wEtw OOOHW O.WHW 
o.wEtw O.OOH 00 o.wew 
O.WEtW O.OOEtOO OWHW 
o.wst 00 OWHW O.WEt 00 
o.wEtw 000Etw O.WHW 
O.WH 00 O.WR w o.wEtw 
o.wEtw 0 OOEt 00 O.WH 00 
OWHW O.WH 00 O.WEt 00 
o.wE+ 00 o.ooEt w o.wEt w 
O.WH w o.wEt 00 o.wEtw 
o.wEtw O.WH 00 O.WHW 
O.WH 00 OWEtW OwEtOO 
O.OOEt w o.wEtw O.WH w 
o.wBt w OOOEtW O.WEt 00 

I.WE-01 
z.ooE-01 
4.5oE-02 
l.WE-01 
3 WE-01 
2soE-62 
t.WE-02 
l.WE-O2 
l.WE-01 

i.wE- 02 
2.WE62 
2.wE-62 
l.OIE-62 
PWE-62 
l:H)E-W 
4.6oE-w 

4.00s64 

l.WE-64 
3.9oE-03 
52oE-66 
1.7OE-05 

2.5oE-65 
s.o6E-63 
4.wE-63 
l.WE-63 

CBF c&m 
(KS DAY- 

2.6QE-02 

l.U)E-01 
1.4oEtw 
IAOE-01 
4.9o!ztOl 
1.4OE-02 

3.40Et01 , 
t.wEtw 
t.WEtW 
4.3%-01 
43oiOl 
3.5OE-01 

2.3oEcOl 

D.lOBW 



RISK ASSESSYENT SPREADSHEET - DIRECT DERMK CONTACT WITH SOtL (PAGE TtiREE) 
NWIRP CKVERTON. NEW YORK 
SITE 1 - NORTHEAST POND DISPOSAL AREA ISEOIMENT) 
OEliRMINE HAZARD INDlCES AND CANCEit RISC: ’ 

HAZARD INDEX 
YOUTH 

HAZARD INDEX 
AOUT 

l.O6E-07 

INCREMENTAL 
CANCER RISK 

O.WH w 
O.WEtW 
O.WEt w 
O.WEt 00 
o.wEtw 
0.wEtw 
o.wEt w 
1.69E- 09 
O.WH 00 
5.77E- 10 
4 65E- 08 
6.39E- IO 
1.76E-07 
4.77E-11 

0.WE-t 00 
OWHW 
o.wEt 00 
OWEtW 
o.wEt 00 
O.WHW 
O.WH 00 
OWHW 
o.wEtw 
OWHW 
o.wEtw 
O.WEtW 

2.351-w 
1 2OE- 07 
1.36E-07 
5.77E- W 
6.15E- 07 
2.35E-06 
4 23E-05 
l.WE-06 
o.wEtw 
OWEtW 
O.WHW 
O.WHW 
O.WHW 
2 69E- W 
9.04G07 
1.19E-W 

O.WEtW 
o.wEtw 
o.wEtw O.WH 00 
OWEtW 
o.wE+ 00 
O.WH 00 
o.wEtw 
OWHW 
OWEtW 
OWEtW 

o.wEt 00 
O.WH 00 
O.WEt 00 
O.WH w . 

P.WE- 09 
3.52E- 09 
2.37E- 10 

3.95E- W 
i.wE-W 
t 36E-04 
3.21E-04 
o.wEtw 

O.WH 00 
o.wEtw 
OWEtW 

6.65E-04 
O.WHW 
O.WHW 
4 25E- 05 
7.79E-06 
5 25E-04 
1.26&03 
OWEtW 
1.26E- 03 
5 OOE- 05 
4.42E- W 
2 IIE-04 
OWHW 
O.WH 00 
OWHW 
O.WkW 
O.WEtW 
O.WEt 00 
O.WHW 
o.wEtw 
O.WHW 
O.WHW 
o.wEt 00 
OWHW 
O.WEtW 
OWEtW 
O.WEtW 

2.13E-w 
666E-00 
3.65E-06 
O.WH 00 
o.wEt w 
6.97E-09 
OWEtW 
3.61E-07 
o.wEtw 
O.WEt w 
o.wEtoo 
OWEtW 
OWEtW 
o.wEt w 
o.wEtw 
o.wEt 00 

OWHW 
OWEtW 
OWHW 
o.wEt w 
o.wEtw 
OWHW 
O.WH 00 
OWEtW 
O.WEtW 
OWHW 
0 WHO0 
O.WEtOO 
OWEtW 
OWHW 
OWEtW 

o.wEtw 
o.wEtw 
O.WEtW 
o.wEtw 
o.wEtw 

OWHOO 
OWHW 
OWEtW 
OWHW o.wEtw 

o.wEt 00 
o.wEt w 
o.wEt w 
0.005 00 
o.wEtw 

OWEtW 
O.WHW 
o.wEtoo 
OWEtOO 
OWHOO 
OWEtW 
o.wEtw 

O.WHW 
o.wEt 00 
OWEtW 
0.005 w 
O.WEtW 
O.WB w 
o.wEtw 
o.wEtw 
o.wl3w 
OWEtW 
0 WHO0 

ow5w 
O-WE) 00 

OWMW 
0 WE+ 00 
OWEtW 

o.wEt 00 
o.wEtw 
o.wE+ 00 
o.wEtw 
o.wEtw 

OWEtOO 
OWEtOO 
OWHW 
o.wEtw 
O.WH 00 
O.WEtOO 

o.wE+ w 
o.wEt 00 
O.WbW 
o.wEt 00 

OTM o.wEtw 4.751-03 6.36G07 



.- 

RISK ASSESSMENT CALCULATIONS 

SITE 2 - FIRE TRAINING AREA 



I RISK ASSESSUENT SPREADSHEET - INCIDENTAL INQESTION OF SOL 

SITE NAME: NWIRP CKMRTON. NEW YORK 
LOCATION: 
CIKIE: 

;E2& FIRE TRAlNlElO AREA (CURRENT LAND UStj - SURFACE SOL6 OKI) 

HAZARD INDICES AND INCREMENTAl CAN03 RISKS ARE ULCUIATED BY THIS SPAEADSHEET. 
ERASURES THR~JM PCA wfsnc94 ARE CONIIDERED. 
ASSUMPTICNS ARE OUTLINED BE/M. 

EXPOSURE SCENARIO: 

RELEVANT EOUATION: IEX- (CRIA~FI~EF~EO)/(SWXAT~ lE4 

WHERE: C - MM CONZENIRATION IN SOL BlrMFlE (t.KMQ) 
IR * SOIL INOESTlON RATE (MMVENII 
EF . EXKBJRE FRMIJZENCY (EVENTS/YEAR) 
FI I FRKTION FROM CONTAMINATED SOURCE 
ED. EXPOSURE DURATION (YEAR9 
Ew- 5coY WBwT(m) 
AT - AVWMIM TIME (MYS) 

ENTER INPUT PARAMETERS: 

I mJJ MAIm woR(ER: 

IR: 90 
EF: 50 
FI: 
ED: : 

I 
25 

WV: 70 

AWW: PI99 
AT(NCt4): 9121 

Dl3ERMlNE CCtdVWSoN F*CTOAS. 
ACUT: 

5: 0.70~48 (Ava ANNUAL 0099 5: 5.49E-09 (AVG LIFETIME OOSQ 



Rl5K ASSES5YENT SPREADSHEET - INCIDENTAL IH3ESTIOFI OF SOL (PAW TWO) 
NWIRP CKVERTON. NEW YOM 
SITE 2 - FIRE TRAININO AREA (CURRENT UN0 USE - SURFACE SOILS 0NLI-j 
cmxlATE DOSES: 

1:122-Tel~broehsl8 
l.l.l-Trkilkmehse 
I.1 -Dthbroethsre 
Chbroahnr 
TllltibfY32W%Wl 
TrkY-&oeWm 
Chbmmhrns 
2.CDhwh~nol 
I&Dbhbrobmzem 
t.l-Dthbrollerrans 
Bb(P-rhyh9xykhhh9l9tr 
Dl-n-a3y~hasm 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0043 
0 
0 

13 
19 
$9 
7.5 
49 
90 
0.1 
99 
1.4 
3.4 

0.43 
0.37 

13 
22 

0.50 
0.9 
1.5 

0 
0 

0.015 
O.Wl93 

0 
0.019 

0.0079 
0 

0.601 
0 

0.049 
o.oam9 

0 
0.0!2 

0 
o.oom 

OS 
2.99 

0 
1.3 

0.91 

ADULT ANNUK LIFETIME AVERME RFD CSF 
DDSE (WMWDAY) DOgE (UfMWDAY)(WKWDAY) (KQ- DAYlW3) 

O.ooH 00 
O.OOE+W 
OWE+W 
OWE+00 
O.WHW 
o.wEt 00 
O.WH 00 
o.wEt w 
o.wEt 00 
OWHW 
O.WHW 
o.wE+w 
o.wE+w 
o.wE+oo 
O.WEt w 
O.WH 00 
O.OOH 00 
o.wE+ 00 
O.WH 00 
4.4oE- 99 
o.wE+w 
O.WH 00 
l.ZtE-07 
i.9oE-07 
5.77E- 07 
7.34E07 
4.79E-07 
5.4aG07 
5 97E-07 
9.39E-07 
1.37E-07 
3.33E-07 
4.2iE-09 
l.OOE-00 
1.27E- 00 
2.15E-07 
5 IME-09 
0.9tE-07 
1.47E-07 
O.WHW 
O.WHW 
1.47E-09 
1.79E- 10 
O.WHW 
1.98E-09 
7.73E- 10 
o.wEt w 
i.IeE- 10 
o.wE+w 
4 7OE- 09 
5.77E- 11 
O.WE+W 
1.17E-09 
0 WHO0 
O.SPE- 10 
4 99E-00 
2.93E-07 
OWRW 
1.27E-07 
5 976 00 
O.WEtW 

O.WH 00 
O.WHW 
OWEtW 
OWEtW 
O.WH 00 
OWHW 
o.wE+w 
owE+w 
o.wEt 00 
o.wE+ 00 
O.WH w 
o.wE+w 
o.wEt 00 
OWHW 
O.WEt 00 
o.wEt w 
O.WHW 
o.wE+w 
O.WH 00 
l.S7E-00 
O.WHW 
O.WEt 00 
454E-09 
9.945oe 
2 WE-07 
2.02E-07 
l.llE-07 
i.Ds-07 
2 (SE-07 
3.3SE-07 
4.99E-09 
l.lOE-07 
l.SOE-09 
5.94E- 09 
4.54E-07 
7.09E-o9 
2.03E-M 
3.01E-07 
s.24E-08 
o.wE+w 
o.wE+w 
524E-10 
2.4oE- 11 
OOOHW 
O.WE- IO 
2.7fJE- 10 
owHoo 
929E-11 
OWHW 
l.mE-09 
ZCdE-11 
OOOHw 
4.(9E- 10 
O.WEt w 
3.42E- 10 
1.75E-00 
1 OIE-07 
OWEboo 
4 S4E-09 
2 I3E-0.9 
o.wE+w 

&WE-O1 

9.WE-02 
P.WE-01 
l.WE-01 
2ooE+oO 

O.WE-o2 
l.WE-01 
4.WE- 01 
l.WE- 02 

2.wE-02 
O.WE-02 

2.wE-01 
z.ooE-02 
l.WE-01 
2OoE-01 
moG01 
l.WH 00 
e.oolso2 
S.OOE-01 

4.WE-02 
4.ooE02 

4.woE-02 
4.wE-02 
3.WE-02 
4.WE-02 
4.WE-03 
4.wE-02 

3.ooE-04 

s.wE-05 
O.WE-OS 

s.wE- 04 

S.WE-OS 
S.WE-04 
5.WE-04 
e SOE- 03 
8. WE- 03 
9 WE-03 
S.WE- 03 
1.30E- 05 
2.WE-05 

4.WE-M 
5.WE-04 
S.WE- 03 

2.29E-02 

2.ooE-01 

Z.WE-03 
SJOE-02 
l.loE-02 
1.3oE-02 

2.&E-02 
IME-02 

7.3OE-02 
7.2OE-01 
7.3OE-02 
7.3oEtw 
7.3oE-03 

7.30&01 

P.WE-02 

4.9oE-03 
1.7oEtOl 
1.3oww 
s.3ol3w 
.woE-01 
S.QE-Ol 
2.4oE-01 
1.9oOHOl 

9.1oE+w 

7.70Et 00 



I RISK ASSEBSYENT SPREADSHEET - INCIDENTK IH3ESTlON OF SOL (PAQE THREE) 

I 

NWIAP CKVERTOY NEW YORX 
em 2 - FIRE TRAININ AREA (CURRENT lAND USE BURFACE SOLE ONLYI 
OElERMlNE HAZARD INDl.33 ANDCPKEA RISK: 

I CHEYICN 

2-alwlmn 
t-H*xmonr 

:;Ev-2-- 
EtI@tRW 

l.l-Dkhbroehmr 
Qlbroutmm 
TlHghboshar, 
TIkhbo2rmm 

‘N9plrb;lp *1)x161 
ArOCbY-1254 

E& 
Cdnbm 
Sekmlrm 

HAZARD INDEX 
ADUT 

O.OOH 00 
O.ooH 00 
oooEtoo 
O.OOH w 
O.WHOO 
O.OOH w 
o.ooEt w 
OOOHW 
o.ooE+ w 
OWEtW 
o.ooEcw 
o.ooEt 00 
OWEtW 
O.WH 00 
oooE+w 
OWHW 
OWHW 
o.wEt w 
o.wEt w 
2.2OE-02 
o.wEtw 
o.wE+ w 
2.12E- w 
0.2OE-07 
oooE*w 
o.wEtw 
o.wEtw 
o.wEtw 
OWEtW 
2.358-W 
3 42E- W 
OWHW 
l.oSE-w 
4.lOE-07 
4.24E- OS 
S.30&w 
t.426OS 
2.15E-05 
o.ooE+ w 
o.wEt 00 
o.wEt 00 
4 WE-05 
Z.PIE- 06 
o.wE)w 
3.72E- 00 
owE+w 
O.WRW 
3 SZE- 01 
o.ooE, w 
l.SlE-05 
B(UIE-O2 
owE+w 
l.D8E-07 
O.OOH w 
7.WE-05 
2.45E-O¶ 
OWEtW 
O.WRW 
2.54E-04 
l.iOE-05 

INCREMENTK 
CANCER RI8U 

O.WHW 
o.wE4 w 
o.wE+ w 
o.wEt 00 
O.WH 00 
O.WH 00 
O.WH 00 
o.wEtw 
o.wEtw 
o.wEtw 
o.wEtw 
o.wEtw 
o.wEtw 
O.WHW 
o.ooEtw 
O.WHW 
O.WHW 
o.wEtw . . 
O.WHW 
O.WHW 
O.WHW 
O.WH 06 
o.wEtw 
o.wE+w 
1.51E-W 
l.OlE-07 
1.2sE-011 
1.4.x-w 
W?.E-04 
O.WH 00 
O.WHW 
I I7E- 08 
O.WHW 
O.WH 00 
O.WHW 
o.wEtw 
O.WH 00 
o.wEtgo 

l.OIE-00 

O.WH w 

o.wl3w 

O.OlE-00 

O.SiE- 11 
o.wEtw 
2.26E- IO 
0.30E- 11 
O.WHW 
l.OiE-bP 
o.wE+w 
o.wEtw 
o.wEtw 
O.WH 00 
O.WHW 
O.WH 00 
s.::sc2 
O.WHW 
7.7SE- 07 
o.wEtw 
O.WHW 
O.WHW 

o.wE+ 00 o.ooEtw 

TOTM P.OIL-03 ?.SJE-w 



RISK ASSESSMENT SPAEADSHEV - DIRECT DERMAL CONTMX WITH 8DlL 

SW NAME MWIAP CKVtiRTON, NEW TORK 
LOCATION: SITE 2 - FIRE TRAINING AREA 
DATE: 12RoB4 

EXPOSURE SCENARIO - O~mrlmntrcl rh ~or(Cmml Imdure - 9Hace~ol cmwkkedonb+ 

. 
RREvN4T EQMTla4: DM-(C~~A~AF~AB~~EF~ED)@~WXATX~E~J 

MERE: C - CONXNTRATION IN 8OL(MM(o) 
.SAs . YOUTH SKIN SURFACE AREA (SO M/DA\0 : 
8A2 - MLLT !XlN BIJAFACE AREA(SQCMBA~: 
M - ADHRENCE FACTOA (hQ5Q CM): 

0 
:. :Ol70 

0.6 

ABS - L8SORPTlONFRACTION: 
(DECIMK FRCCllON) 

VOCSI 0.1 
BNASIPESTICIDES: 0 05 
PCBS: 0.03 
METALS: 0001 

ff 1 -‘YCUTti EIU’CSURE FRECiUENCl (DAY8flEM): : :. 66 
EF 2 . PDUT EXPOSURE FRMIENCY (DAYS/YEAR): JO 
EOl - YOUTH MPOSURE OURATlON(YEARQ: 0 
ED2 - MMT EXPOSURE OURATION (YEARS): 2s 
8Wl - BCOY WElQil ADCLESCEM (Ka): 1% 
SW2 - BODY WOOHt ADULT IKa: 70 
AT1 -AVva\rolEaTIME(MYS),EI~M1CIKX3ENS(YOUTH): ‘Pi20 
AT2 -AVERMlNOnME(MY~.NC1JCARCINOQENS(ADUT): $121 
AT3 - AVEAMIFIC)TIME(MYS).CARCINOJNS: 2ssso 

LXX&XI~I - (CFl).(C).(ASS) CFl - O.WE+W CKER RI% - (CF3).(C).(ABS) CF3 - 2SOEw 
008EadA - (CF2)‘(w(ABS) CF2 - 7.24E- 00 



I RISK A88ESSMENT SPREADSHEET - DIRECT DERYK CONTACT WITH BOIL (PAM TWO) 
NWIRP CKMRTOY NEW YORK 
SITE 2 - FIRE lAAlNlN0 AREA 
CMXl-ATE DOSES: 

A88ORPTlON ANNUM AWLT LlFETlME AVERAGE RFD dnm CSF cetm 
FRECTION DOSE (MCMRYDAY) DOSE (hK.MQiDAY)(MOKQ/DAY) (KG- DAYIYQ) 

2-RJsnm2 
2-w 
4-Mahyi-2-pnlmona 
TOti 
Ehyibemma 

1.1.2,2-T2td1&oeham 
l.l.l-Trkf~kxoehisw 
l.l-Dt.t?l~roebrsle 
Chbrorhnr 

c V-MO) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.045 
0 
0 

13 
10 
so 
7.5 
40 
5.5 
Sl 
es 
1.4 
3.4 

043 
0 17 

13 
2.2 

0.53 
.a I 

9.5 
0 
0 

0.015 
o.wm3 

0 
0.010 

o.wTp 
0 

o.wm 
0 

0.045 
O.W%9 

0 
0.012 

0 
O.WW 

0.5 
2 ee 

0 
13 

0.0t 

0.1 oooE+w 
0.1 ooouw 
0.t oooEtw 
0.1 owuw 
01 0 oou 00 
0.4 0 OOE+ W 
0.1 000Etw 
0.t owuw 
0.1 O.OOEt 00 
0.1 O.OOH w 
0.1 oooE+w 
0.1 oooE+w 
0.1 000Etw 

0.0s 
0.05 
0.05 
0.05 
0.05 
0.05 O.OOH w 
0.05 l.S3E-O2 
0.01 
0.05 
0.05 
0.01. 
0.05 
0.05 
0.05 
0.05 
0.01 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.0s 
0.05 
0.0s 
0.05 
0.05 
0.05 
0 OS 
0.05 
0.05 
0.05 
0.05 
0.0s 
0.05 
0.05 
0.01 
0.05 
0.05 
0.05 
0.01 
0.05 
a.03 
0.03 

O.Wl 
O.W! 
O.Wl 

owuw 
owuw 
000H00 
OWHW 
owuw 

o.ooE+ 00 
o.oou 00 
4.7lE-07 
e BdE-07 
2.14E-OS 
2.72E- 05 
1.776OS 
2.03E-OS 
2 21E-02 
3.4SE-OS 
5 07E-07 
(.23&W 
l.SSE-07 
6 lSE-08 
4 7lE-OS 
7.07E-07 
2 lOE-07 
3.lOE-06 
5 UE-07 
O.WHW 
o.ooEt 00 
5.43E-OS 
s.e3E- 10 
o.wuw 
e.w8E-04 
l.SSE-OS 
O.WHW 
6 52E- 10 . 
ooouw 
1 74E-OS 
2 14E- 10 
O.WH 00 
4.35E-02 
o.OOHw 
3 SSE- OS 
1 OSE-07 
S.2SE-07 
o.wuw 
0.42E- 09 
4 42E- 09 

o.wEt 00 
O.WH 00 
O.WHW 
OWHW 
O.WH w 
O.WH bo 
o.wu w 
O.WH 00 
O.WHW 
o.wu w 
O.WH 00 
O.WEt w 
o.wu w 
O.WH 00 
O.WH w 
o.wuw 
o.wE+oo 
o.wEtoo 
O.WHW 
S.S2E- 09 
O.WH 00 
o.wE) w 
l.SeE-07 
2.46E-07 
7.13E- 07 
0.7OE- 07 
S.34E-07 
7,24E- 07 
7.WE- 07 
1.24E-OS 
l.SlE-07 
4.40E-07 
s.WE-OS 
2.20EOS 
l.lUE-06 
2 I%-07 
t.SOE- 00 
l.l4E-OS 
1.94E-07 
O.WHW 
o.wEt 00 
l.O4E-OS 
2.37E- 10 
O.WEt 00 
2.42.E- 08 
l.OZE-02 
O.OOE+ 00 
2.33E- 10 
o.wE+oo 
S.ZlE-09 
I.SSE- 11 
o.wEt w 
l.SSE-00 
o.wuoo 
(.27E-00 
3 IE-OS 
2.24E- 07 
O.WE+W 
3.ME-00 
l.sE- 09 

&WE-01 

S WE-02 
2.WE-01 
s.wE-02 
2.wEtw 

4 5OE- 02 
l.OOE-01 
4 WE-01 
l.ooE-02 

l.WE-02 
o.wE-02 

l.WE-02 
l.SOE-02 
s.wE-02 
1.ooE-01 
4.WE01 
s.wE-01 
3.wE-02 
l.WE-01 

2.00s02 
z.wE-02 

2.wE-02 
2.WE-02 
l.OIE-02 
z.wE-02 
2.WE-03 
2.002-02 

?.SOE- o4 

l.%E-05 
4.SoE- 05 

4.WE04 

2 50E- 05 
l.OOE-04 
,.2OE- 04 
3.WE-03 
3.WE-03 
3 SOE- 03 
4 SOE- 01 
5 2OE-OS 
1.7OE-05 

2.WE-05 
2.SOE- 05 
4.WE- 03 

2.2DE- 02 

4WE-01 

2 WE-03 
S.?OE- 02 
l.toE-02 
1.7OE-02 

2 4OE- 02 
2.SOE- 02 

1.4oE-01 
1.4ouw 
IAOE-01 
4.WROl 
IAOE-02 

1.4ouw 

4.WE-02 

l.WE-02 
¶.40E+01 
1.50u 00 
e.30Et 00 
4.30s01 
4 SOE-01 
3 SOE-01 
3.2OEcOl 

2 3ouo1 

e.touw 



I RISK ASSEMYENT SPREADBHEET - DIRECT DERMK CONTACT WITH SDlL(PAoE THREE) 
NWIRP CKYERTON. NEW YORK 
BITE 2 - FIRE TRAININO AREA 
OEIERMINE HAZARD INDlCES AND CAXER RISK: 

CHEYICK 

P-amvuln 
2-H*xm* 

:iz2-2-p- 
Ehyltmzw 

I Rxrultlw 
C.d%ob 

I NbOlXRKW 
N-Ntowci~anyiamhr 
Mh 

HAZARD INDEX 
ADUeT 

OWHW 
ooauw 
owuw 
OWHW 
OOOHW 
O.OOH 00 
o.wu 00 
OWHW 
O.WEt 00 
o.wEt 00 
o.wEt 00 
O.OOH 00 
O.WHW 
o.wu w 
OWHW 
OWEtW 
O.OOH 00 
O.WH 00 
O.WEt 00 
l.S3E-07 
OWHW 
OWHW 
l.SIE-OS 
312E-OS 
O.WH 00 
OWHW 
O.WH 00 
o.oou 00 
owuw 
174E-O4 
2 HE-05 
owuw 
7.7DE-OS 
3 OEE- OS 
2.41E-O4 
3 WE- 05 
1.0SE-04 
I SOE- 04 
o.wu 00 
o.wEtw 
OOOHw 
3 SZE- 04 
t ¶SE- 05 
owuw 
172EOS 
oooE+w 
owuw 
2 SiE-OS 
OOOHW 
0 15E-OS 
I.UIE- 06 
OWHW 
1.21E-OS 
O.ooH w 
S.O¶E-04 
S.¶SE-03 
O.ooH 00 
owuw 
¶.77E- 04 
l.lOE-OS 

INCREYENTK 
CMCER Rl8K 

000EtW 
OOOHW 
owuw 
O.OOH 00 
OWHW 
OWHW 
o.wEtw 
O.WHW 
OWHW 
O.WEtW 
O.WH w 
O.OOH 00 
o.ww 00 
O.WHW 
o.wuw 
o.wuw 
o.wEtw 
O.WHW 
O.WEt 00 
OWHW 
O.WH w 
O.WHW 
OWHW 
OWHW 
I 07E-07 
l.¶SE-OS 
S.S7E-OS 
3 ¶5E-OS 
l.lOE-OS 
o.wE+w 
OWHW 
S.iSE-07 
ooouw 
OOOHW 
OWHW 
OWHW 
O.WHW 
o.wu w 
7.7SE- OS 
o.wEtw 
O.WE+W 
5 SOE-W 
¶.79E- 10 
O.WH w 
1 OSE- OS 
4.30E- 10 
OWEtW 
7 4SE- 04 
owuw 
OWEtW 
o.wuw 
OWHW 
O.OOH w 
o.wE+w 
2.02E- OS 
o.wuw 
2.04E-W 
O.WH w 
o.wE+w 
o.wE+w 

I TOTM 0.74-s 03 3 ME- 05 



i 

RISK ASSESSYENT BPREMBHEET - INCRJENTK INQESTION OF SOL 

BITE NAYE NWIRP CKYEATON. NEW YOM 
LOCATION: 5iTE 2 - FIRE TRAININQ MEA (FUTURE LAND USE - BURFACE/SlBBURFACE SaS) 
DATE: v2RoEl4 

HAZARD INDICES AND INCREMENTAL CANCER RISK9 ARE MLCULATED BY THIS BPREADSHEET. 
EWOGURES THRCUW PCA IM33XlU4 ARE CONSIDERED. 
kSSUMPllONS ARE OUILINECI BRCW. 

EWOSURE SCENARIO: 

RELEVANT EDUATION: IEX= (CrlRrFlrEFxEDJ~BWxAlxlEq 

WERE: C - MWNCON.XtflRAllON !N SOL WARE (k43CG) 
IR. BOIL INDESTlON RATE (MO/EVENI) 
EF - EXPOSJURE FREQLENCY (EVENTSMAR) 
FI - FflKZllON FRCM CCNTAhWATED SOURCE 
ED - EXPOSURE DURATION (YEARS4 
ew- ECOY wEK3HT(lccq 
AT. AVER&MM TlME (MYS) 

ENlER INPUT PARAMETERS: 

MYAT RESIDENT: CHUJ RESIDEM: 

ic 
iii: 391 

IR: ‘200 
EF: 350 

Fl: 1 FI: 
ED: 5 :24 ! 

ED: e 

i$AfT,: 
70 E-W: 0 

2350 AT(CARJ: 255sa 
Al(NCIJ): 1780 AT(NU4-j: 2!W 

EfAlNE CCNVWSON FACTORS: 

CF: 137E-00 (AVO ANNUAL OOSQ 
YOUTH: 

CF: 1.2OE-05 (AVO ANNUAL DOSE) 

. .‘. 

AcuflyOUIH (CMZER Rl9(): 
(F: l.S?E-03 



I RISK ASSESSUENT 8PREADSllEET - INCIDENTAL IK3ESTION OF SOL (PAM TWO) 
NWIRP CKYERTON NEW YORK 
SITE 2 - FIRE TRAItilNO AREA (FUTURE LAN0 USE - SURFAQIBUBSURFACE 8OlL9) 
CILCUATE COSES: 

YOUTH ANNUAL ADULT ANNUAL UFETIME AVERAGE RFD 
CHEMICK .c (UarcQ) DOSE (lM3M%fDAY)DO!#E (hlQKQ/DAY) DOSE (UCMQ/DAY)(MQMJfDAY) 

I 2-EaAwun 
2-l-bsule 
4-Yehyl-2-pnlmonr 3.5 
ToMa s.55 

5.0 7 548-05 
2.3 2 048-05 

3.7 
05 

6.4 
ITW 

1.5 
0.33 
0.47 

0.002 
0.58 
0.19 

0.0 
a.020 

2.9s 
O.OM 

0.20 
1.1 
1.0 

0.010 
1.3 
IO 
5.0 
7.1 
4a 
5.a 
0.1 
0.0 
14 
3.4 

1.75 
25 
13 

2.2 
0.7s 
8.8 
1.5 
2.7 

0.035 
0.011 
0.030 

o.Oam7 
0.010 

0 oom 
o.ooa 
O.OOVJ 

0.03 
0.048 

o.aams 
O.WW 

O.Ol2 
0.004 
0.m 

2.1 
5.001 

7.0 
0 

0.W 

4.47E-as 
7.lOE-OS 
4.7x-as 
I.oSE-03’ 
f~ tOE-OS 
1. IJE- 04 
1.02E-OS 
4 22E-W 
O.OfE-08 
2.WE- 01 
7.42E-06 
2.43E-W 
l.lSE-OS 
3 71E-07 
3 77E-OS 
1. IIE- 07 
3.32E-W 
2 OSE-05 
2 oSE- OS 
2.43E-07 
1&3E- OS 
2.43E- OS 
7.54E-05 
9 SDE- OS 
0.28E-OS 
7. IOE-OS 
7 OOE- OS 
1.23E-04 
l.IDE-OS 
4 35E- OS 
i.l2E-04 
3 20E-04 
IdBE- 04 
2.81E-05 
O.SSE- 08 
l.l3E-04 
l.OZE-OS 
3 45E-OS 
l.ZOE- OS 
2 OSE- 07 
8 12E-07 
I57E-00 
2 UE- 07 
1 OIE-07 
37lE-OI 
2 3OE- 08 
3 ME-07 
8.14E- 07 
7.54E- OS 
l.IOE-08 
1 SJE-01 
e.OlE-06 
1.2SE- 07 
Z.ME- OS 
6 SOE-OS 
l.O1E-04 
000H00 
1.14E-05 
0.00H 00 

8.OOE- W 
3.lSE-W 
4 7BE-W 
7 6OE- W 
S.O7E- W 
l.lOE-04 
1.77E- W 
1.2lE-a5 
2 OSE-W 
4 52E- 07 
e.44E-07 
2.74E- 09 
?.OsE- 07 
2.WE-07 
1.2x- 08 
3 07E- 08 
404E-W 
8.77E-W 
S.ME-07 
P.lDE-W 
P.lOE-W 
2.WOE or 
1.7BEW 
IBa.E-W 
O.OIE-W 
l.O3E- OS 
8.71E-W 
7.1l7E- W 
8.38E-W 
1.322-M 
1.022- 00 
4.8OE- 06 
l.K)E- OS 
3.42E-05 
17BE- as 
SOIE-W 
l.O3E- 00 
l.PlE-OS 
2.OSE- W 
3.70E- W 
1.20E- 06 
2.19E- 08 
0 4SE- on 
0.10E- 10 
2.OOE- 00 
1.01!2-01 
3.07E- 00 
2.47h 09 
4.llE-W 
0 UIE- 08 
IIOOE- 10 
102E- 00 
l.wE-08 
&44E- 00 
1.34e00 
236E- W 
&OOE- W 
l.OI)E-OS 
o.oaE+ 00 
lz?E-08 
o.aaEt w 

0.24E- 00 
3 WE- oa 
S.&SE- 06 
0 WE- 06 
S.?OE-06 
1.33E-04 
l.WE-OS 
1.3&G OS 
2.3SE- W 
S.l7E-07 
7.36E- 07 
3.13E-09 
O.O8E-07 
2 OIE- 07 
1.4lE-W 
4.54E-08 
4 02E- w 
l.WE-07 
4.07E-07 
2.SaE-08 
PSOE-w 
2.@7E-08 
Z.ME-W 
2.D7E- W 
0.24&W 
l.l7E-OS 
7.87E-W 
a77E-08 
O.SSE-W 
l.saE-OS 
O.lOE-00 
S.%?E-W 
1.37E-OS 
S.OlE-OS 
2.04.50s 
3.44E-w 
l.l7E-w 
1.3BE-OS 
2.35E00 
4 23E- 00 
14E-00 
2.50E- 00 
1 OIE- 07 
1 OSE-09 
2 07E- 00 
1.24E-08 
4.54E- 09 
2.82E- 09 
4 7OE-W 
7.5lE-00 
D 2C- 10 
2.198-08 
l.ME-08 
7 JOE- 09 
l.S3E-00 
3 20E- W 
7 WE- 06 
1 24E- OS 
OWHW 
1 30E- 00 
O.WH 00 

O.WE-01 

O.OOE-02 
2 WE-01 
l.WE-01 
2.OOEtOa 

&WE-02 
1.002-01 
4.OOE-01 
l.WE-02 

2.WE- 02 
o.wc- 02 

2.wE-02 
2.WE- 02 
l.WE-01 
2.wE-01 
&WE-01 
l.OOE+aa 
a.wE-02 
3.wE-01 

4.MK-02 
4.WE-02 

4.wE-02 
4.WE-02 
3.WE-a2 
4.WE- 02 
4.wE-03 
4.WE-02 

I.WE-M 

3.oOE-05 
&WE- as 

S.WE-04 

S.WE-OS 
J.WE-04 
3.WE-04 
O.SOE- 03 
O.WE-03 
KOOE-03 
s.wE-03 
1.3oE-05 
2.WE-05 

4.WE-04 
S.WE- 04 
S.WE-03 

CSF 
(K+DAYlMQ) 

2.2oE-02 

Z.WE-01 

t.WE- 03 
5.2OE-02 
l.lOE-02 
(JOE-02 

2.4OE-02 
MOE-02 

7.302-02 
7.3OE-01 
73OE-02 
7.3OEtW 
7.3oE-03 

7.3a%01 

2.WE02 

4.WE-03 
1.70Et01 
1.3aHW 
&3OHW 
3.4aG01 
3.4OE-01 
2.4aE01 
1.eol301 

9.lOHW 

7.7oEtw 



I 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL IMESTION OF 8011 (PAGE THREE) 
NWIRP CKYERTON. NEW YORK 
BITE 2 - FIRE TRAINING MEA (FUTURE LAND UBE - BURFACEI8UB3URFACE BOILBI 
DmRMlNE H&MO INDICES AND CNJCER RISC 

I HAZARD INDEX HAZARD INDEX 
CHEMICAL YOUTH ADU.T 

P-RJmma 
2- nwmanr 
I-Met+2-m 
Tolsle 
mlylmw 

i.lf.Z-Te3&tbwhwm 
l.l.l-Rmk7oSrxwJ 

1 .2SE- 04 
O.WHW 
s.soE-04 
3.ssE-04 
4.736- 04 
S.UE-04 
a.00500 
1.232-03 

1.3SE-OS 
a.wuw 
S.OOE-as 
3 SoE- 05 
5 07E-as 
S.SZE- as 
awuao 
1.3SE-a4 
2.OSE-05 
1.13E-W 
S.44E-as 
o.wEtw 
owuw 
13OE- as 
1.37E-OS 
OWHW 
2.02E- 04 
4.3OE- W 
3.SSE-w 
1. IOE-as 
2.74E-W 
2.wE-w 
2.O7E-OS 
UN-W 

l.l-Dirhbrorhme 1.02G04 
Ctibrcetlwm l.OSE-OS 
TeradlbmrKca 3.01E-04 
lrrnboehse 0.00500 
Olbromrhmr O.WHW 
2.4-DhMyf@~~~l l.llE-04 
12-DU.tbro&nwm 1.20E-04 
1.4-Dkttbrobnzm~ o.wuw 
eiq2-eelyhetql)pla~ I .39E- 03 
Ol-fl-~~h8t3R 4.WE-OS 
ol-n- Mylpl~S 3.32E-OS 
Rdyibn~lhcilat* l.OZE-04 
Dbhyipltim 2.!kIE-05 
DmplhBtaB 2.43E-07 
Acmqiihnr 2.77E- 04 
Mdl- 0 iafz-05 

aw500 
o.wwm 
o.wE+w 

0005w 
OWHW 
aw5w 

O.WHW 
o.wEtw 
3.07E-03 
4.47E-a4 
O.WHW 
2.WE-03 
7.wE-03 
5.S4G03 
7.03E- 04 
2.4x-03 

OWHW 
ow5w 
3 298-W 
4.7OEOS 
OawHw 
3.WE-04 
3,xG04 
s.o,E- 04 
7.535 as 
2 57E-M 

I 
FTwnsew 
Culmzob 

2.#lE-03 S.OfE-04 
0w500 O.WH 00 

Ntrobmzw 
N-Nbo,Od~mylunh~ 

tifkme 

%lF 
4,4:--oa 
4.4’-DElJ 
blekth 

&WE-02 
O.WHW 
&02E-03 
1.47E02 
O.WH 00 
4.weo4 
a.00500 
o.wuw 
4.WE-04 
1.28E-03 
i.OSE-at 

7.4aE-03 
O.WHW 
7.31E- a4 
l.ME-OS 
a.wHw 
5 21E-OS 
owuw 
o.w5 00 
4.83E- as 
1.37E-04 
2. WE-04 
1.24E-07 
3.2oE-07 
2.74E W 

l.ldE-08 
2.m-08 
zweas 

1.345W 
o.wE+w 
2.s3tz-ai 
0.00500 
2.23E-03 

P.tlE-Ot 
O.WE4 00 
2.44E-04 

IMCRHlENTAL 
CANCER RISK 

O.WH w 
0.00.900 
1.25E-07 
0.00500 
O.WH w 
0.00500 
I.WE-06 
0.00500 
O.WH 00 
l.SOE-00 
3.03E-on 
3.44E- 11 
l.l3E-08 
O.WH 00 
a.w5 00 
l.WE-00 
6.47E- w 
O.OOEtOO 
O.WH w 

(, .: 

O.WHW 
o.wEtw 
0.00500 
o.woEcw 
o.wE+w 
0.74507 
d.SlE- w 
S.WE-07 
mos-as 
e.o7E-08 
a.wHw 
o.ooEtw 
3.605 w 
o.wuw 
0.00500 
O.WH w 
a.wH 00 
O.WH 00 
a.wHw 
4.70E-03 
O.WHW 
7.17E-00 
4.26 07 
wtz-07 
d.mz-00 
i.aiE-00 
4.21E-00 
WE-p0 
4.SlE-03 
o.wEt w 
O.WHW 
a.00500 
O.WHW 
O.WHW 
a.wHw 
l.Y)E-07 
O.aoH 00 
0. (SE-as 
O.WHW 
a.wtstw 
a.w5 w 
O.WHW 

1.42S04 
. 

TOTN 

a.wHw 

-1.73Et 00 

O.MH w 

i.wf6oi 



RISK ASSESSMENT SPREA&HEET - OIRECT MALI& CONTACT WITH SOIL 

SITE NAYI? NWIRP CKVERTON. NEW YORK 
LOCATION: SITE 2 - FIRE TRAINING MEA 
DATE: w2o~4 

DO’OSUFE SCENAWO - Oumxl mnlacl w, ml (Fulrre landuse - ~rhc~kurhce ml ~~~sk!+f~ 

RELEVM EQlMTlON: OM-(CxSAxAFxABSxEFxED)@WxATxiE6J 

MERtZ C - CON=ENl%AnON IN SOL(MC%Q) 
SAI = YOUTH SKIN SIXFACE AFEA (M MDAb) : ‘axI 
SK? - ADUT SKIN SURF&X AMA(SQ CMxIAy): 8170 
EF - ADl+RENCE F~OR(MGBQCM): 0.8 

MS. M3S3WTlONFRACllQN: vcics: 0.1 
(OECIMK FR!mloN) ENAsw3TnoES: 0.W 

FcEs: 0.03 
METALS: 0.001 

EF 1 - YUJTH D(POSURE FREQUENCY (OAYSftEM): 
. . ,. .::m 

ff 2 - LOUT EXPOSURE FREQlENCY (OAYSMAR): “.I 39) . . 

HII =YOUTtiMPOSLfrEDLRATION(YEARQ: 
.,:‘..:,.‘,. 
.,: 

BJ2 - MUT E%‘OSURE CURAnoN (YEARS): 
. :... : .: : 
. . . 2 

awl - EOOY wElc4+T AOCLESCENT (IQ: 
. . . . . . 

is 
EW2 - @DYbElGHTU)ULT(Kq: 
AU -AVWWlNGTIME(MYS).NONCARCI~NS(YO~H): 

.: 2,; 

Al2 - AVERMINQTIME(MYS). NCMMClMWNS(XUT): ls@J 
Al3 - AVwERralNaTIME(MYS).CARCINOOENS: 2fEw 

I OEIERMINE CONVERSE FMTORS: 
ax-(C)‘(BASQCM)‘(AF ~SGC~(Ae~.(EFOAYS~uR).(a,Y~~ATOAYSyt~Krr)~rK~wMc3 

OOSl?ymh - (CFl).(C).(ABS) CFI - &44E-08 CMK!EA RI% - (CF3)‘(C)‘(ABS) CF3 - 217&m 
OOSc%dAl . (CF2)‘(C)‘(ABS) . CF2 - S.OE-W 



I Rl5K ASSESSMENT SPREADSHEET - DIRECT OERMAL CONTACT WITH SOIL(PAQE TWO) 
NWIRP CKVERTON. NEW YORK 
sm2- FIRE TRAIN’ING CREA 
CELCUATE DOSES: 

CHEMICAL 

P-anmxm 
2-m 
4--yl-2-pdmone 

EhylbEflZfJlO 

c (UQKQ) 

5.9 

ABSORPTION ANNLIN YOUTH ANNUAL ADUT LIFErIME AVERAM RF0 derm CSF dorm 
FRMXION DOSE (UGM3/OAY) DOSE (UGWGIOAY) OD8E (MOKQ/DAY) (MQmmAY) (KQ-DAY/MO) 

23 
3.5 

5.55 
3.7 
65 

11.4 
a.m 

1.5 
0.33 
0.47 

OX02 
0.58 
0.19 

0.9 
0.028 

205 
o.al4 

0.28 
1.5 
1.6 

0.019 
1.3 
I.9 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.0 
OS4 
0.05 
OX6 
0.m 
O.Cti 
0.05 
0.0 
0.m 
0.05 

5.0 
7.5 
4.0 
5.8 
0.1 
9.8 
1.4 
3.4 

8.75 
25 
13 

22 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.0 
0.05 
0.05 
0.05 
0.05 
O.Cl!l 
9m 
0.m 
0.m 

4.86-m 2fs-m 
teem tins05 
2-m 1.77E-05 
4.eem 2.8sc5 
3.12cm I.eez-05 
7.17wn 431E-04 
5.40s05 325sm 
7.4sm 4.48-m 
I.mm 7.eiE-W 
278-W 1.~m 
3.97&W 2.3@z-W 
1.BBE;m l.OIisrn 
4.s-w EWE-W 
ll.Lxfso7 4.itaGo7 
J.ea-W 2.28-W 
1 so7 7.39-W 
1.24bm 7.4eJsoe 
2-07 I.ezs07 
l.lSa, 6.58E-07 
6.7ssoe 4.Lx+sw 
fw!E-oe 4.03.s08 
fJ.oa-OE 4mE-08 
IMS-OE 3.36m 
e..Lxs-08 4.az.60 
245rsm 1.s05 
3.1605 l.fxsm 
2-05 I.24bm 
2-m I.4zsm 
2-05 1.53sm 
4.osm 24sm 
5.81Iscm 3.53sw 
le-m 8.~OB 
3.86-m 222s05 
I.[xE-Of 6.34E-05 
5.48-m 3.3cem 
9.~ce 5.58-W 
3.lSoE I.esm 
3.71&m 22sm 
8.33008 3.KE-W 
1.1460 e.EE-OB 
3.@4lsW 237&W 
6.7!s-w 4.as08 
281~07 I.75007 
2ew 1.76-08 
&cGsca 4.e-08 
3.3sW 2ocE-m 
l.ZSW 7.3s-W 
7.56-W 4.5EGa9 
1.27&U/ 7.6IE-W 
2s07 l.z?z-07 
24sW 1.X&08 
5.81&09 3.55&W 
5.oesaf 3.wE-W 
1.~MI l.la-08 
4.13sW 244&W 
5.~05 3.1asm 
l.zasm 7.7s6) 
e.BIE-07 4.0607 
OLXEtW O.CCStOO 
7.5lls08 4.5608 

: 

Plwtmtxme 
c8bapoe 
Nbohmw 
N-Nbosod#xn@mhe 

tZl3E 

tKzF 
4:4wDE 
4.4*-om 
Dbldh 

. Endhalddryde 
Buth bane 
5cbwlkl I 
5itiaflleln 

I 

En&u)(bn rulbb 
h43rD~b 
l-bqfwlb qxxdcb .-e-L- ,““..ul-124 

0.75 
(14 
I.1 
27 

0.W 
0.018 
0.088 

0.0037 
0.018 

0.0079 
O.ooa, 
O.OOlE 

0.03 
0.048 

0.m 
0.0014 

0.012 
O.W47 
0.W 

2! 
5.081 

7.9 
0 

OXS 

0.m 
. 0.m 

0.05 
0.m 
0.m 
0.0 
0.m 
0.m 
0.05 
0.m 
0.05 
0.09 
0.m 
0.m 
0.m 
0.05 
0.m 
0.03 
0.03 

OSQI 
0.001 
am 

l.ztsm 
5.oLscm 
7.elGoe 
1.2%m 
B.CME-W 
I.&b4 
1.3s.m 
1.9s09 
3.zesW 
7.1~07 
l.DZSoB 
4.35009 
1.26s08 
2sO7 
5.7~07 
3.1!?&W 
3.21&W 
e.sm 
253%07 
1.74&W 
1.74&W 
2-08 
1.41~m 
203sw 
8.46-W 
o.Issm 
5.3E-04 
B.osxm 
CmE-m 
I.ca-05 
l.!XZSOe 
3mzf-W 
9.516W 
272E-m 
I.4Ibm 
238-m 
lI.lssO7 
e.i!lE&w 
l.eE-w 

:.z: 
1.74&W 
7.5608 
7.2SS10 
206-m 
8.56-09 
J.llso5 
l.~W 
3.26m 
5.22&m 
8.4IlslO 
l.!iZGW 
1.~08 
S.llE-w 
l.oBE-W 
!:37E-W 
3.31~m 
1.7iGo7 
O.OEtCXJ 
1.53ISOE 

e.cceo1 

efxs-02 
2mE-01 
mm+02 
2OceuJ 

4.5cGO2 
l.cc&01 
4.as01 
l.CU+I?S 

l.LXSUZ 
aalso 

l.OSI%? 
l.SJ&o2 
5.as02 

* 1:oso1 
4.axsOl 
5.06-01 
3.ckso2 
1.wYs01 

2OceOz 
2Ocsc4! 

2OrGoz 
2Ouz-02 
l.B!SSOZ 
2as02 
2caz-cn 
2OccOz 

2!to&M 

l.XSM 
4.csm 

4.as04 

254-m 
IBE-DI 
1.~04 
3.exsffl 
B.BcE-a3 
3.msm 
4.Klsm 
52cE-08 
i.7sm 

206-m 
.2s-m 

4.ccGa3 

229s02 

4.af-01 

286-m 
5.2E-02 
1.1cGm 
1.7cGoz 

24usO2 
2e5&32 

1.4(E-01 
1.4cEtoo 
1.4(E01 
4.KEtOl 
l.uE-02 

I.-m 

4.LYx-02 

l.SU2 
3.4ceOI 
l.eLEtoo 
8.3CEtW 
4.3(E-OI 
4.30s01 
3.5ut-01 
3.mst01 

23MOI 

S.IMOb 



I 
RISK ASSESSMENT SPREADSHEET -‘DIRECT OERMAL CONTACT WITH SML (PAGE THREE) 

I 
NWIRP CKVERTON. NEW YORK’ 
SITEZ- FIRE TRAltilNG CAEA 
OEfERMlNE HAZAFlO INOICES AND CAEI;IER RI%: 

-ens 

C8bmob 
NkioW~w 

HAZARO INDEX 
YOUTH 

8.36-m 
O.CCf+W 
3.s04 
234&w 
3.~00 
3.5sso4 
o.astm 
1.-a) 
1.27&M 
6.SW 
3.67&w 
O.CCE+LYl 
O.OCE+W 
-8.lEGW 
4.2sm 
O.OCE+OO 
1.24&03 
b5s.m 
218sm 
8.7sm 
i.6sm 
l.BcE-07 
1.~04 
4.2sm 
O.CCE+OO 
O.CCE+OO 
O.OE+W 
O.OE+OZJ 
O.lXX+OO 
2ME-m 
25!sol 
O.OEtW 
I.SSbo3 
527E-ai 
PBlE-a3 
4.64E-w 
l.%I+tX 
l.W&03 
O.aE+OO 
4.5Eso2 
OLlU3CO 
4.~03 
~.O?&CS3 
O.OEtUl 
2-w 
O.oMOO 
O.CE+UJ 
J.wE-w 
(I.BB-w 
1.07!+03 
8.35%07 
l.w-w 
1.41E-0 
4.41&w 
7.53sm 
3.13s01 
OCCE+W 
3.3x-03 
o.oM 00 
l.e4GW 

HAZARD INDEX 
AOUT 

4.s05 
o.ax3 00 
22so4 
I.4604 
239sw 
21~09 

-0.OEt CO 
a.wE-of 
7.elfs-m 
4.16w 
2sal 
0.05300 
o.aiz+m 
4.5sm 
25c-m 
O.OE+W 
?.4E-04 
S.ESW 
i.s-m 
4.cs-m 
i.otE-m 
e&l&09 
I.lCE-Dl 
2sm 
O.OCE+CU 
a.mm 
O.lKE+iXl 
O.CCE+OO 
O.OCEtlXl 
I.=-W 
l.?iS-04 
o.oE+oo 
1.1sa3 
3.17ls-03 
1.&E-m 
278-04 
9.56@I 
1.1~El 
o.otcm 
27~o2 
O.UX+OO 
27s03 
3.~a3 
O.OCE+W 
I.SSO4 
O.OE+OO 
O.OE+OO 
l.@E-W 
4.~w 
6.41~04 
3.54Jxl7 
mKE-07 
E.4SSW 
255&w 
4.75%x 
1.6@+01 
O.KE+OO 
2soz 
O.OlE+CXi 
l.ls-w 

INCREMENTAL 
CANCER RISK 

O.CCEtoO 
o.aY3 00 
1.74&O? 
O.OEtOO 
o.ocm m 
O.fS+W 
5.~08 
O.CCE+OO 
O.OE+W 
2-09 
5.31E-m 
4.76 11 
214&w 
O.oMCO 
O.OCE+OO 
7.93s IO 
9.9tS08 
o.oEtw 
O.OCEtOO 
o.ocE+w 
o.clE+w 
o.ocftw 
oaY3w 
o.rstw 
0.9eGo7 
i.ws0 
7.49-07 
25cso4 
9.S08 
o.alE4 00 
o.asbw 
5.17lsw 
o.aE+w 
o.od3w 
o.ou3w 
o.aE+w 
o.aEtw 
o.ocEtw 
exf-m 
O.OE+W 
l.Le-w 
5.BlE-07 
l.zs-07 
4.sasm 
8.86-W 
3.89E-09 
l.I(EW 
6.28SW 
O.lXE+OO 
o.aEtw 
o.aEtw 

:EZ 
o:aE+al 
2-07 
o.actm 
3.oltsm 
O.OEtM 
o.oE+ 00 
o.ocE+w 



. 

18K ASSESSUENT SPREADSHEET - EXPOSURES TM3OUOH HOUSEHOLD USE OF OROUNDWATW 

,ITE )(AME’ NWIRP CNVERTON. NEW YC4IK 
OCATION: SITE Z- FRE TRAJNINO MEA 
IAtE: r2f2olM 

,AzARD INDICES AND IHtAEMENTALCANCW RISKS ARE CALCULATEOBY ON THEFOLLOWlN3 SPREADSHEETS. THREE EkJ’OS1AEROUTES &3E CONSIDWEO: 
JOESTION OF OROUNDWAT~. INHALATIONOF voLAnLEs OURIM SHOWERIN~BATHIFIG. AND O~MAL CONTACT WHILE SHOWI~RI~BATHINO. 
SSUMPTlONS ARE OUTLINED BELOW. 

‘XF’OSURE SCENARIO: 

k~mENcE3. EPA. DECEMBER 1929 
FOSTW AND CCROST~SKI. 1027 

JOESTPN. IU = (CrFIxEFxEQ/(BWrAT) INHALATION: 

WHERE: C = OROUNOWAtW CONCENlRATlON (M0fl.l 
R = IMESTION RATE (LITWSIDAy) 
EF - aPosuRE FREOUENCY (~AYSIIEMI) 
ED. DO’OSWE DURATION (YEARS) 
BW = BODY WEIGHT (KO) 
AT = AVERMIND TIME (DAYS 

1WMALCONTACT: DE? = (CrPCxAVxETxErED)~WxATrI000) 

WHWE: C - OFIOUNDWATW CONC~NTRATlON (MOAJ 
PC * THE PWMEMILITV CONSTANT a CHEMICAL (ChUH1) 
AV - THE SKINSUIFACEAREAAVAlUBLEFCI1 CONTACT (CM’2l 
ET = EXPOSURE TIME (HIS/DAY) 
EF = EXPOSURE FREOUENCY (DAYSPIEAR) 
ED = DBOSIRE DURATION (YEAR9 
BW - BODY WEIOHT (KO) 
Al = AVERAOINO TIME (OAyq 

IEX - (9 x R x ff x ED),(BW x AT xfIl I lE2)x(Ih + EXP(-RI 1. D),% - D(P@l x(0,-Oll)m@ 

WHWE: 0 = VOLATILEOAMNIC CHEMICMOENWATlON RATE (~,‘3JlIlC METW/MIY 
R = INMALATIONAATE (LITWSMI~ 
b - SHOWER DURATION (MN) 
R4 = AIR EXCHANOERATE (IMN) 
DI - TOTAL DURATION IN SHOWW ROM (MIE( 
BW = BODY WEIOHT(KO) 
SV = SHOWER ROOM AR VOLUME (M.2) 
R = IDEALOAS lAWCONsTANT(ATM-M”S/MCJlJQ 
EF = EXPOSURE FREOUENCY (DAYS,YEAFIl 
ED = DU’OSLFlE DURATION (YEAR9 
AT = AVERMIN TIME (DAY9 

lPUT P*AAMETERS: 

IOESTQN: ADULT MPOSJRE DERMMCONTACT: ADULT EXPOBURE 

A: 2 CONVWSION AV. ” WOO CONVWSION 
EF: 350 FACTCA (NONCAFI) = 2.74E-02 ET: 0.25. FACTU? (NONCAR) = 2.24E-02 
EO: 30 EF: 350 
SW: 70 CONVWSION ED: 30 CONVWSION 
AT(NON): 109M FACTCA (CARCIY - l.l7E-02 ew: FACT(xI (CAFICI~ = 2.sSE-02 
AT(CAl7): 255% AT(NOY: .. 102f 

AT (CM): 2555a 

MALATION: 

El: 
aw: 
(*: 
ot 
RC 
3v: 
ED: 
A: 
EF: 

ADULT EXPOSURE 

14 
70 
IS 
20 

O.W85 
12 
30 

o.oooO82 
350 

d: 1 
b: 2 
Tl: 293 
T8: 21s 
Ml: 0.902 
u2. 0.011 
T: 203 
FR: 10 
AT: 10950 (NONCAR) 25150 (CMCIY 



1 

I RISK ASSESSYEN 8PREADSHEE7 - HOU2ENOlD USE OF QAOUNDWATER (PAOE 7WCl 
NWlRP CMVUITON. NEW YQIK 

I CHEUKZAL 

2-MuDno 
4-M62~t2-~w1lrpn. 
6mzm 
1oolm* 
Elhyb*nxmo 
Xv*nr 
l.l.l-Frkhbroehnr 
l.l-Dlehtro*hrn 
ChkO *mm4 
Trtrs)aror2len4 
itkhborbm5 
l.l-Dlchbrodww 

I 
1.2..mhtworhmr 
VhylchbrYt 
Chkokm 
Ph4mI 
2-Mohyphwl 
4-hldhybhmol 
2.4-Olmdhy@hwd 
1.2-Dlchbrobm2n~ 

I SITE 2 - FRE TAAJidlNQ AREA 
CALCULATE OOSEB: 

OW CONC. 
WW-I 

0.071 I 72.10 
0.015 loo.15 

0.0145 76.12 
0.3 OP.‘1 3 

0.0155 105.10 
0.205 lW.16 

0.13 133.41 
I.(5 00.05 

1.1 65.42 
. 0.0205 105.03 

0.0405 13(.52 
0.011 00.54 

0.3 w.04 
0.025 62.50 
o.oo2 115.35 

0.0435 24.11 
0.01s 105.14 

0.17 105.14 
0.043 122.17 

0.0075 147.00 
0.013 300.62 
0.W2 276.36 
0001 222.20 
0.002 22626 

O.W25 252 30 
O.W25 252.30 
0.0025 225 30 
0.0035 202 30 

0.052 12610 
0.0325 142.26 

0.005 202.32 
0.002 176.23 

o.OaW13 365.00 
0.000017 354% 
0.owo11 3lO.W 

o.ooo62 360.62 
0.ww13 422 62 

O.WW 345.50 
0.owo15 352 20 

OWQS 326.40 
0.01555 326.40 

0.0155 74.62 
0.103 137.34 
0.041 52 w 
0 053 56.63 

3.40 5454 
0.0374 56.71 

0.07 54.54 
0 246 65.37 

tl4Qlu~k rQoxu0 
kock- 1254 
kOCb 
hcnk 
68kml 
Ctromh (II) 
Lbbr2 
IhQmr 
Nkkd 
Vtihlll 

I 
Lho 

MOLECULNI 
WEMHT 

HENRY!3 LAW 
CONBTANT 

2.06E-OS 
1.40E-06 
S.ME-03 
6.66E-03 
6.6oE-03 
5 62E-03 
3.WE-02 
4.26E-03 
1.42E-01 
l.S3E-02 
6.lOE-03 
l.WE-01 
6.7OE-03 
6.14E-02 
2.66E-03 
l.WE-05 
6.4OE-07 
3 WE-07 
5.5OE-00 
3.WE-03 
3.WE-07 
2 WE-07 
1.2OE-04 
l.WE-05 
1.22E-OS 
3.67E-OS 
l.OSE-00 
5 WE-05 
4 WE-04 
4 5OE-04 
S.lOE-05 
3 WE-OS 
l.WE-OS 
i.ME-OS 
5 6oE-05 
4.WE-07 
P.dOE-OS 
3.WE-OS 
3.WE-04 
2.WE-03 
2.WE-03 

MASS TilANSFW 
COffFlClENT (KAI 

l.MEtw 
l.OSE-01 
1.59EtOl 
1.75Etol 

.1.63E+Ol 
1.63EtOl 
l.5OEtOl 
1.55EtOl 
2.15EtOl 
1.33EtOl 
1.46EtOl 
1.77E+Ol 
1.7lEtO1 
2.20EtOl 
1.47EiOl 
NQE-02 
5.5lE-02 
?.OlE-02 
4 OSE-01 
1.33Etol 
l.WE-02 
l.l7E-02 
S.S5E-02 
4 IDE-02 
S.tOE-Ol 
1.47Etoo 
4 22502 
3 IOE-01 
0 OOEtW 
0 46EtO0 
2.4SE-01 
1.78EtW 
5.4OE-01 
5 SOE-01 
2 OoEtoo 
1.43E-02 
7 25E-04 
l.wEt00 
5.36EtW 
6.76Etw 
5 76EtOO 
o WE+00 
OWEtW 
0 WEtW 
0 WEtW 
0 WEtW 
O.WEtW 
O.WEtW 
O.OOEtW 
0 OOE+OO 

DEFtMAt. PmM. 
CONBTANT 

0.001 1 
0.021 
0 021 
0.045 
0.074 

0.04 
0.017 

o.wo5 
0.005 
0.045 
0.010 
0.015 

0.01 
0 w73 
0.0000 
o.wss 

0.01 
0.01 

0.015 
0.05 

0.033 
0.033 

0.0040 
0.51 

1.1 
1.1 

0.51 
0.32 

OWP 
0.000 

034 
0.15 

0.0015 
0.43 
0.24 

0.016 
4.0E- 07 
1 .OE- 66 
O.WM2 

1.15 
1.15 

0.001 
0001 
0.002 

0.0004 
0.001 

0.0001 
O.Wl 

0.0000 

AR CONCENTRATlON 
(MO-YINA!8HOW5l) 

5.37E-04 
2.22E-a2 
OSOE-04 
IME-02 
l.lSE-03 
1.27E-02 
7.54E-03 
7.2uE-02 
6.31E-02 
l.WE-03 
2.6SE-03 
7.23E-64 
1.62E-02 
l.DOE-03 
l.l4E-04 
(ME-05 
5.24E-24 
2.15E-w 
5.52E-05 
SME-04 
O.TSE-07 
f.lSE-07 
2.74E-07 
4.5lE-07 
5.22E-W 
l.t5E-W 
S.OZE-07 
5.32E-W 
2.17E-03 
1.3OE-03 
5.WE-W 
1.55E-w 
2.45E-W 
4.55E-W 
l.o6E-07 
4.55E-05 
5.04G05 
?.OlE-W 
4.35E-07 
l.OIE-w 
7.07E-04 
O.WEtW 
O.WEtW 
o.wEtw 
O.WEt00 
O.WEtW 
o.wEtw 
O.WEtW 
O.WEtW 
O.WE+W 



I RISK ASSESSMENT SPREADSHEET - HOU8EHOLD USE ff OROUNDWATER (PAOE THREE) 

I 
NWIRP CMVERTON. NEW YORK 
SITE 2 - FRE TRAJNINO AREA 
CALCUIATE HAZ~O INDICES: 

ANNUM 
DERMM INOESTION DERUAJ. lNt4AlAllON HAzARD INDEX IlPJWlO INDEX HAZZARD INDEX 

CHEMICAL OOSE RID ftm rim INOESTION DEIIMM INHALATION 

ANNUAL 
INOESTION 

DOSE 

ANNUAL 
INHALATION 

DOSE 

Trkhbrorthmr 
I.&Dlchtiorlhrnr 
1% Olchbodh~nr 
Vhvl chbrU# 
Chirobrm 
PhU-Ol 
2-Mdh~hmol 
4-M~thy$.h~nol 
2.C Dlmdhybh*ml 
1.2- Dlchbrob.nzmr 
Bb(R- dhyhrq)phthakb 
Ol-n-bulybhIhaklr 
Okhybhlhablr 

I Fltdrnlhen. 
Nvhlhkrw 
2-Mbhyh~hthl*rw 
PYOM 
Phenu-,lhWe 
Atth 
4.4’- IJDT 
4.)‘- DDE 
Endrhkrlone 
w09kdlm btmlb 
Mrlgxychbr 
Hlplachbr @poxUe 
hock- 1254 
kOCk 
kbbnk 
etbm 
Chombm (II) 
Cabal 
Mvpmrr 
Nkkrl 
VY)Xllm 
Zhc 

TOTAL 
HA2NlD IHDEX 

l.DSE-03 
5.2lE-M 
3.97E-04 
8.221-03 
5 07E-0) 
S.@2E-03 
3.5e.E-03 
3.15E-02 
3.0lE-02 
5.62E-04 
1.38E-03 
S.OlE-04 
0 221-03 
E.ISE-04 
5.40E-05 
l.lDE-03 
5.21E-04 
4.WE-03 
l.lBE-03 
2 05E-M 
3.5OE-M 
5.4%-05 
2.74E-OS 
5.48E-05 
RISE-05 
6 ESE-05 
8.85E-05 
O.SSE-05 
1 42E-03 
I) SOE-04 
1.37E-04 
5 48E-OS 
3 56E-07 
4.WE-07 
3 01E-07 
l.lOE-05 
3.56E-07 
IHE-05 
4 03E-07 
1.37E-OS 
S.l7E-M 
4.33E-M 
2.82E-03 
l.l2E-03 
1451-03 
9.56E-02 
1 OZE-03 
l.B2E-03 
0.112E-03 

&42E-01 
o.wEtw 
5.eoE-03 
P.ME-03 - 
l.WE-02 
@.WE-01 
5.32E-02 
2.02E-03 
2.07E-02 

5 ZOE-W l.OJE-04 (I WE-01 &WE-01 2.WE-01 3 255-03 O.OE-W 3.WE-04 3 52E-03 
2.OSE-05 1.84E-W &OOE-02 &WE-02 6.5lE-03 S.SlE-M O.WEtW aME-03 
2.02E-OS l.WE-M O.OOE+W O.WE+W O.WE+W O.WE+W 
O.O7E-M 3.78E-03 .Z.WE-01 P.WE-01’ l.l4E-01 4.1lE-02 4.48E-03 3.2OE-02 t.WE-02 
O.lOE-OS P.WE-M l.WE-01 e.oaE-02 P.@OE-01 S.OIE-03 l.l4E-03 I.SIE-W U.WE-03 
l.wE-03 2.441-03 2.WEtw 2.wEtw O.WE-02 2.01E-03 5.45E-04 Z.TlE-02 3.WE-02 
1.47E-04 1.4SE-03 &WE-02 4.5OE-02 S.WE-01 3.WE-02 S.PIE-03 4.02E-03 4.77E-02 
B.wE-04 1.38E-02 l.WE-01 l.WE-01 1.4OE-01 ZISE-01 5.5OE-03 S.WE-02 4.2OE-01 
S.O5E-04 1.50E-02 4.WE-01 4.WE-01 2.WEtW 7.53E-02 1.4OE-03 5.50E-03 5.23E-02 
5.54E-OS 2 OBE-M l.wE-02 l.WE-02 5.82E-02 0.54E-03 o.ooE+W 0.27E-02 
5.25E-05 5.45E-04 O.WE+W O.WE+W o.wEtw o.wE+w 
l.llE-OS 1.398-M O.WE-03 o.ooE-03 3.35E-02 IdoE-03 O.WE+W 3.48E-02 
1 WE-04 S.WE-03 l.WE-02 l.ooE-02 %?2E-01 l.WE-02 o.ooE+w 
l.ZlE-05 3.5OE-M O.WEtW O.WE+W o.wEtw 
l.l8E-W 2.10E-05 l.WE-02 l.WE-02 5.48E-03 l.lOE-04 o.wEtw 
l.SOE-05 3.81E-W O.WE-01 3.WE-01 l.WE-03 IJOE-OS O.WEtW 
1.2aE-05 l.WE-W S.WE-02 3.WE-02 l.ME-02 4.2lE-04 O.WE+W 
l.l3E-04 4.18E-00 S.WE-03 2.5oE-02 9.328-01 4.528-03 O.ooEtw 
4.298-05 1.638-05 Z.WE-02 l.WE-02 5.89E-02 4.298-03 O.WEtW 
2.WE-05 I.SOE-05 B.wE-02 &WE-02 P.ZOE-03 3.32E-04 o.wE+w 
i.lE-OS 1.30E-07 2.WE-02 l.ooE-02 l.TOE-02 2.55E-03 O.WEtW 
4.ME-05 P.ZOE-08 l.WE-01 I.WE-02 5.48E-M 5.77E-OS O.wEtw 6.3W-M 
3:10E-07 5 25E-05 &WE-01 4.ooE-01 3.42E-05 7.O7E-07 O.wEtW 3.5oE-OS 
1,WE-M 8.5bE-08 O.WEtW O.WE+W o.wEtw 
1.83E-04 l.lOE-00 O.WEtW O.WECW O.WEtW 
1.83E-04 3.38E-00 o.wEtw O.WE+W O.WE+W 
1.3SE-04 l.l4E-07 O.WE+W O.WEtW O.WEtW 
8.37E-OS 1.02E-00 4.WE-02 o.poE-02 2.402- 03 4.lOE-03 O.WE+W 
2.33E-04 4.16E-M 4 WE-02 i.wE-02 3.56E-02 1.102-02 O.WEtw 
1.40E-M 2.49E-M 4 WE-02 P.WE-02 2 23E-02 7.45E-03 ~.WE+W 
l.l3E-M l.lSE-W 3 WE-02 1.05E-02 4 57E-03 S.ISE-03 O.WE+W 
l.SQE-05 3.236-W 4.WE-02 2.WE-02 1.37E-03 0 OIE-04 O.WEtW 
1.3OE-W 0.6OE-W S.WE-OS l.wE-05 l.lOE-02 S.ilE-05 O.WEtW 
4.85E-07 5.741-w S.WE-(Y 4.WE-M 232E;M 1.21E-03 o.wE+w 
1.75E-07 2.00E-08 O.WE+W O.WEtW 0 ooE+W 
5.59E-07 &34E-09 3.WE-M l.WE-04 S.WE-02 3.47E-03 OWE+00 
3.45E-13 O.WE-00 &WE-03 3.WE-03 S.WE-05 &WE-11 O.WEtoo 
3.WE-11 5.591-07 S.WE-03 4.5OE-03 3.2BE-03 5.WE-W 0 WEtoo 
7 41E-10 0.37E-02. 1 30E-05 S.wE-W’ 3.791-02 1.43E-04 o.wc+w 
3.82E-05 3.591-01 2.WE-05 l.IM-05 &WE-01 2.25E+Oo O.WEtw 
l.UE-03 l.SBE-04 O.WE+W O.WEtW 0 WE+00 
I.OSE-06 O.WE+W S.WE-M t.OSE-M 1.44EtW 3.WE-03 O.WEtoo 
&54E-W O.WEtw 7.WE-02 2.WE-03 1.43E-04 4.031-02 P.UE-03 O.WEtoo 
5.45E-W O.WE+W l.OOEtW 2.WE-02 e.WE-07 1.12E-03 2.72E-04 O.WE+w 
1.4lE-W O.WE+W 5 WE-02 3.WE-03 2.428-02 4.59E-04 O.WEtoo 
2 32E-04 O.WEtW S.OOE-03 l.SOE-M I.wE-05 l.OlE+Ol l.SSE+W 0 WEtoo 
2.45E-07 O.WE+W 2 WE-02 S.WE-03 l.lPE-02 5.26E-05 0 WEtw 
4.OSE-W O.wE to0 7.00E-03 7.WE-OS’ 2.741-03 &ME-02 OwEtW 
0 03E-05 O.WE+OO 3.WE-01 7.SOE-02 2.27E-02 1.321-M 0 WE+w 

O.WE+W O.WE+W O.WE+W O.WEtW O.WEtW O.OOE+w O.WE+W 

o.ooEtw 
O.WEtW 
o.ooE+w 
O.WEtw 
&WE-03 
4.75E-02 
2.97E-02 
l.ME-02 
2.37E-03 
l.ME-02 
2.f5E-03 
o.wE+w 
5.0lE-02 
5.WE-05 
3.291-03 
S.IlE-02 
2.s3l?+w 
o.wEtw 
1.45EtW 
4.PIE-02 
$.40E-03 
2.47E-02 
2.07Etol 
S.l3E-02 
3.40E-01 
2.2998-02 

TOTAL HAZCRD INDEX 2.43fzt 01 3.WEtW 1 .70E- 01 2.MEtol 



I ~~~~ ~~ AISK ASSESSUENT SPREADSHEET - HOUSEHOLD USE CG OROUNDWATOI (PA(IE FOUR) 

I CMCULATEINCREMENTMCANCW RISK: 

LFETIYE AM 
INOESTION OOSE 

1olrnr 
Elhyb4lU*n. 
x*m 
l.l.l-mkhk4orhnr 
(.I-Dlchkorhmc 
chborhn* 
l*t8ctecrhrn8 
Pkhbrarh~r 
l.I-Dlchbrorh4im 
1.P Dlchbrorh4nnr 
Vhylohbrtlr 
Chbrohrm 
fh8ml 
2-Mohyphmol 
4-M&@hmol 

I 
2.4-Olfn4lh~l 
1.2-Dlchbr&mzn. 
UhfZ-rUwbti~hUulab 

I 

3rw- 
PhWWl2TWiO 
Atth 
4.4’- DOT 

Edortmn tu68l* 
MoOmqchbr 
Hq(rchbr ,~+xid. 
&0&r- 1254 
k0.d 
k8Mk 
68bm 
Chomkm (II) 
rab8I 
YIOUW. 
Nkkil 
Vndk8ll 
the 

8 35E-04 
2.23E-04 
1.70E-04 
3.52E-03 
2.171-M 
241E-03 
1.53E-03 
l.SSE-02 
1.26E-02 
2.4lE-04 
S.OlE-64 
1.26E-04 
%52E-03 
264E-04 
2.35E-05 
5.1lE-04 
2.23E-01 
2.ooE-03 
5.05E-o4 
0 OtE-05 
1.53E-O4 
2.35E-05 
l.l7E-05 
2 35E-05 
Z.ME-05 
2.ME-05 
2.64E-05 
4.llE-05 
6 l1E-04 
3.62E-M 
5.67E:05 
2.35E-05 
1.53E-07 
2.WE-07 
126E-07 
7.26E-06 
1.53E-07 
7.05E-06 
2.llE-07 
5 67E-06 
2 22E-04 
l.OOE-04 
1 ZIE-05 
48lE-04 
b.PE-O4 
4.lOE-02 
4.3SE-04 
O.FzE-04 

LFETIME AVD 
DWMAL WSE 

2 23E-06 

LFETIME AVG 
lNMAlAllON OOSE 

4.4lE-05 
7.6lE-07 
0.2lE-05 
1.61E-03 
6.4lE-05 
l.ME-03 
6.20E-M 
5.62E-03 
0 63E-03 
O.D2E-05 
2.34E-04 
5.65E-65 
l.ME-03 
1.56E-04 
O.WE-06 
1.63E-06 
4.30E-07 
1.76E-w 
f.oOE-06 
3.25E-05 
5.55E-06 
9.448-00 
2.258-W 
3.71E-06 
5.llE-07 
1.45E-06 
4.67E-06 
4.37E-07 
1.78E-04 
1.07E-04 
4.638-07 
1.36E-MI 

CSF 
INGESTlON 

2 29E-02 
2.60E-02 

2.6OE-03 
5.20E-02 
l.iOE-02 
6.OOE-01 

l.WEtw 
6.lOE-03 

1.40E-02 

7.3OE-02 
7.3OE-01 
7.30E-02 
7.3OE-03 

1.70E+Ol 
3,40E-01 
3.4OE-01 

D.lOEtw 

7.70Etoo 
1.75ECW 

CSF 
DEnMAL 

2.26E-02 
2.wE-02, 

2.6oE-03 
5.20E-02 
l.lOE-02 
6.WE-01 

1.6oEtw 
6.10E-03 

2.6oE-02 

1.40E-01 
1.40lz*w 
1.40E-01 
1.40E-02 

3.4OE+01 
4.36E-01 
J.JOE-01 

2.30EtOl 

6.lOEtW 
l.MEtW 

CSF 
INHAUTlON 

2 WE-02 

2 WE-03 
O.lOE-03 
IJOE-01 

Z.WE-01 
l.lOE-02 

6.1OE-02 
&lOE-01 
O.lOE-02 
O.lOE-03 

1.7OEtOl 
3.4OE-01 

S.lOEtW 

7.70EtW 
1.50EtOl 

CANCER RISK 
INI3ESTION 

O.WEtW 

CANCER RISK 
0EnMM 

o.WEtW 

CANCER RISK 
INUNATION 

O.WEtW 

TOTAL 
CANCOS RISK 

O.WEtw 
1.57E-06 
7.57E-66 

l.l4E-05 
&67E-06 
S.ME-04 
3.6OE-05 
4.67E-04 
6.26E-05 
2.6lE-04 
2.4lE-04 
2.6OE-05 
2.26s~65 
SOIE-06 

S.llE-W 
4.ME-06 
O.wE+w 
O.wEtW 
O.WEtOO 
O.WEtW 
O.WEtW 
6.fSE-05 
I.25E-05 

2.WE-07 
2.5lE-07 
o.ooEtw 
o.ooEtw 

O.WEtW 
2.36E-06 
0 WEtw 
O.wEtw 

O.WEtW 
O.wEtw 

o.ooEtw 
o.ooEtw 
o.ooEtw 
7.27E-07 
1.4OE-06 

o.wEtw 
O.WEtW 
OWEtW 
o.wEtw 
1.76E-07 
1.43E-06 
l.O7E-05 

O.WEtW 
O.WEtW 
O.WEtW 
3.625-05 
1.428-w 

6.36E-06 
7.75E-05 
O.WEtW 
S.SdE-M 
1.43E-07 
O.WEtw 
O.WEtW 

2.46E-07 
3.OlE-06 
O.WEtw 
O.OIE-06 
3.06E-06 
o.ooEtw 
O.WEtW 

O.OIE-66 
6.12E-65 
O.WEtW 
6.13E-W 
6.07E-07 
0 WEtw 
O.WEtW 
O.WEtW 
o.ooEtw 
OWEtW. 
2 46E-O6 
O.WEtW 
O.WEtW 
O.lIE-06 
1.3lE-04 
1.32E-05 
1 WE-64 
O.WEtW 
oooEtoo 
o.wEtw 
O.WEtW 
O.WEtW 

6.54E-05 
S.ZOE-00 
5.07E-07 
6 EIE-06 
5.41E-06 
4 ME-05 
164E-05 
I.26E-05 
1.22E-05 
IME-06 
1.37E-07 
4.6tE-05 
7.63E-05 
7.63E-05 
5.77E-05 
3 56E-05 
l.OZE-04 
6.36E-05 
4.64E-05 
6.WE-66 

O.WEtW 
4.57E-05 
7.6lE-07 
O.WEtW 
O.WEtW 
O.WEtoo 
O.WEtw 
o.ooEtoo 
O.WEtW 
O.WEtW 
O.WEtoo 
2.26E-OS 
3.12E-07 
S.e5E- 06 
2 OIE-10 
O.WEtW 
o.WEtW 
O.WEtw 
O.WE+w 
O.WEtW 
4.66E-00 
1.27E-06 

O.WEtW 
o.ooEtw 
O.WEtw 
2.14E-06 
O.WEtW 
o.ooEtw 
l.IlE-06 
2.14E-05 
2.14E-06 
2.14E-07 
o.ooEtw 
o.wEtw 
O.WEtW 
O.WEtW 
O.WEtW 
2.56E-06 
6.76E-M 
4.36E-06 
O.WEtW 
O.WEtW 
o.ooEtw 
l.SZE-66 
o.wlztw 
1.7lE-03 
3.25E-04 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 

, o.ooEtw 
o.ooEtw 
o.ooE+w. 
3.42E-07 
o.wEtw 
o.ooEtw 
6.46E-06 
l.IoE-04 
l.lOE-05 
O.OIE-07 
o.ocetw 
o.wEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
2.OlE-06 
6.05E-w 

5.62E-10 
2.06E-07 

2.66E-06 
3.75E-66 
6.06E-00 
3.57E-06 
4.14E-06 
2.391-07 
3.56E-06 
l.ME-00 
5.6lE-05 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 

2 OOE-o6 
1.66E-07 
7.62E-O6 
O.WEtW 
O.WEtW 
O.WEtW 
2.26E-w 
O.WEtW 
7.76E-03 
3.25E-04 
O.WEtW 
O.WE+OO 
O.WEtW 
O.WEtW 
o.ooEtoo 
O.wEtw 

7.52E-06 
2.62E-07 
1.46E-13 
l.TlE-11 
S.lOE-10 
1.64E-05 
O.lOE-04 
4.5OE-07 
2.03E-06 
2.33E-6d 
O.ME-07 
D.ME-05 
IME-07 
1.66E-w 

3.238-w 
o.ooEtw 
O.wEtoo 
o.WEtw 
7.31E-06 
o.ooEtw 
5.63E-03 
6.26E-07 
o.ooEtw 

O.WEtw 
O.WEtW 
O.WEtw 
O.WEtw 
3.26E-07 
O.WE+w 
4 47E-04 
O.WE+w 
OWEtw 
O.WEtW 
O.WEtw 
O.WEtW 
OWE+00 
O.wEtw 

o.watw 
O.wEtw 
o.wEtw 
o.wEtoo 
OWEtoo 

2.92E-03 4 25E-66 O.WEtW O.WEtW o.ooEtw O.WE+OO O.WEtW 
o.wEtw o.wEtw 0 WEtW awctw o.ooEtw O.WE+W o.WEtw 

TOTAL AISK 2.77E- W 5.77E- 63 S.WE-M 9.05E-03 



ISK ASSESSMENT SPREADSHEET - EXPOSUIES TlflOlJDH HOUSEHOLD USE OF OROUNDWATER 

IITE NAME: N%lRP CALVERTON. NEW YORK 
OCATION: SITE 2- FRE TRAlNlNG AREA 
IATE: lY2OlS4 

UZARD INDICES AND IHCREMENTALCANCW RI%3 ARE CALCULATEOBY ON THEFOLLOblN3 SPREADSHEETS. THREE EU’OSUlf ROUTES ME CONSIDWEO: 
*OESTlON OF OROUNDWATW. INHAlATIONOF VOLAllLES OURit SHOWERINGBATHIM3. AND DWMAL CONTACT WHILE SHOWERINOBAtHINO. 
SSUMPTIONS AREOUTLINED BELOW. 

:XPOSUAE SCENARK): 

4OESTDN: ia = (CxRxEFxEq/(SWxAT) INHALATION: 

WHWE: C . OAOUNOWAT 
T 

CONCEHIRATlON (MO/U 
A. INOESTION RA E (LITWS,UAy) 
EF = EXPOSURE FREQUENCY (DAYSIIEARI 
ED I EU’OSURE DURATION (YEAR- 
SW * BODY b%ElOtlT (I(o) 
At - AVERMIN TIME (DAY@ 

IWMALCONTACT: DEX = (CXPC~AVX~~E~~ED)~WIATXI~O~) 

WHWE: C . OROUNDWATW CONCENTRATION (MD/Lj 
PC I THE PERMELBILITY CONSTANT a CHEMICAL (CM/m) 
AV . THE SKIN SLFlFACEAAEA AV$MlLE FQI CONTACT (CM’2) 
ET = aPoSURe TIME (HISIDAY) 
EF * EXPOSURE FREOUENCY (DAYS/YEAR] 
ED * DCPOSCAE DURATION (YEARq 
BW - BODY bElOHT (KOJ 
AT - AVERMIND TIME (DAY* 

ia = (9 x A x s I EO)~W XAT xfh x IE~)~~DI t MP(-RI x cqrna - aqh ~(D~-DI))R~) 

WHWE: S . VOUTlLEORMNfC CHEMlCMOENmAtlONRATE (VOICUSIC UEtmlMlf6 
R = INMAIATION RATE (LITmS/MIl6 
a - SHOWZR DtRATlON (MIN) 
R4 - AIR EXCHANOE RATE (IIUINJ 
Dl- TOTAL DURATION IN SHOWW ROM (MIN 
BW = SODY WEIOHT (Kq 
SV= SHOWER ROOM AR VUUME (m?i) 
R - IDWOA3 LAW CONSTANT(ATM-M-•3/MOl,lQ , 
EF = EXPOSURE FREQUENCY (DAYS,YEAR) 
ED = D6’OSVIE DURATlON (YEAR4 
AT = AVERMIN TIME (DAYg 

IPUT PMAMETERS: 

1oEstloON: CHILD MPOSLRE DWMAL CONTACT: CHILD EXPOSUIE 

E: 

:’ 1. 
‘:. 350 

El): :..‘.6 
ew: ‘. 
AT(NON): 21: 
AT(CAR): 25550 

CONVWSloN 
FACTQI (NONCAR). 6.3SE-02 

CONVmSloN 
FACTQI (CARCIY . 5.46E-03 

Al? i::.;“. 7260; CONVmsION 
Et: :z’, :.:...0.25 FACtCII (NONCAR). l.lOE-01 
EF: : 550 
ED: 

.: :,: 

tlw: .j : I”, 
CONVWSION 

At (Not+: : : 21~ 
FACTC+l (CARCIY - 6..7E-03 

At (08): 25550 

IHAIATION: CHILD EXPOSLAE 

83: 
ew: 
D: 
Lx 
RN 
w: 
ED: 
R: 
EF: 

14 
15 
15 
20 

0.0063 
12 
34 

O.WW62 

d: 
b: 
Tl: 
ts: 
Ml: 
MZ: 
1: 
FR: 
AT: 

1 

20: 
316 

0.902 
0.616 

263 
10 

16656 (NONCAR) 25550 (CI+lClr) 



I AISK ASSESSMENT SPREADSHEET - HOUBEHOLO USE a OROUNiJWATER lPA,OE TWO) 
NWIRP CALVERTON. NEw YQIK 
SITE 2 - FRE TRAINiN AREA 
CMCUIATE 009E9: 

CHEMICAL 

2-su(4mn, 
4-M~lhyi-2-~ntmne 
swlrm, 
Lkmll~ 
Emybmzono 
XYIDIMO 
l.l.l-tkhbroehuw 
I.(-Olchtrodhm* 
chbromwl4 
T4twltxo~mww 
lrkhbror4ww 
l.l-Dlchbor!hcnr 
1.2-Dlchbro~U1~1nr 
Vhylchbrtlr 
Chbrokrm 
PhWlDl 
2-Mrhyehmol 
4-Ma~hmol 
2.C Dlmdh@heml 
1 .t Dlchbrob mtma 
SbtZ-~hyh0ly)~h4mloC 
DC n- bu(yehhakla 
Dkbyphheble 
9mo(a)nlhmcmm 
BmP~)nmlmm6nr 
smo(~tlsrnmon4 
Ch~OIW 

2-‘MMhyhphmalon. 
Ppnr 
rn0twbfl~ 

Wh 
49 DDT 
4.4cDDE 
Mh kdon, 

OW GONG. 
won) 

uoLEcuLAR HENRYS LAW 
WEIOHT CONSTANT 

0.0711 72.10 
0.014 lW.11 

0.0145 74.12 
0.3 92.13 

00185 104.lll 
0.205 106.16 

0.1) 133.41 
1.0 94 ma 

1.1 45.42 
0.0205 145.43, 
0.0495 131.34 

001t Sam4 
03 44.44 

0.025 42.54 
0.002 114.34 

0.0435 01.11 
0019 104.14 

0.17 104.14 
0.043 122.17 

0.0075 147.w 
0013 340.42 
0002 274.M 
0001 22220 
0.002 224.24 

0.0025 252 36 
o.w25 252 30 
0.0025 224.34 
0.003~ 242.30 

0.052 (24.20 
0 0325 142.24 

0.005 2423o 
0.002 174.23 

OWWl¶ 345.00 
o.oow17 35450 
0oooo11 511.00 

o.oW42 340.42 
0.ww13 422.02 

o.wcd 345.44 
O.oooO14 369.24 

0.0045 524.40 
0.01444 324.40 

0.0154 74.42 
0.103 137.34 
0.041 52 00 
0.053 54 93 

3.44 54M 
0.0374 66 71 

0.07 so 94 
0 249 45 37 

2 OIE-OS 
1.44E-04 
5 SOE-03 
4 44E-03 
4.4OE-03 
4.42E-03 
3.WE-02 
4.24E-03 
1.44E-01 
1.53E-02 
4.fOE-03 
l.OoE-01 
4 IOE-03 
4.14E-42 
2.4OE-03 
1.30E-04 
4.4OE-07 
3.4OE-07 
4.4OE-04 
3 WE-03 
S.WE-07 
2 40E-07 
l.ZOE-04 
l.WE-46 
IBE-05 
3.47E-05 
l.OSE-OS 
O.SoE-04 
4.4OE-44 
4 4OE-04 
5 IOE-04 
3.00E-OS 
l.dOE-OS 
l.S4E-OS 
4 4OE-OS 
4 OOE-07 
2 4OE-OS 
3 OOE-OS 
3.40E-04 
2 4OE-03 
2 4OE-03 

MASS TRANSFW 
CO~FICIENT (KA) 

l.saE+w 
l.OJE-01 
1.4DEtOl 
1.7SE+01 

, l.aJE+Ol 
1.43EtOl 
t.SoEt61 
1.64EtOl 
2 15EtOl 
1.33Eto1 
1.44EtOl 
177EtOl 
lt(EtO1 
2.20E+Ol 
1.47EtOj 
4.24E-02 
5.4lE-02 
2.4lE-02 
4.OSE-01 
l.SJE+Ol 
1.04E-02 
l.l7E-02 
SME-02 
4 SOE-02 
5 tOE-01 
147EtOO 
4 42E-02 
3.lOE-01 
0 44E+W 
4 44EtW 
2 4SE-01 
1.74tztw 
5 40E-01 
S.SOE-01 
2.04E+W 
1.43E-02 
7 O4E-01 
l.WEtW 
5 34ECW 
4 74E+w 
4.74EtW 
O.WEtW 
o.wEtw 
O.WEIW 
OWEtW 
o WEtW 
0 oofitw 
OOOEtW 
OWEtoO 
O.OOE+W 

DERMAL PWY. 
CONSTANT 

O.Wll 
0.021 
0.021 
OMS 

. 0.074 
0.01 

0.017 
0.0060 

ow4 
0.046 l.WE-03 
0 014 PISE-03 
0018 
0.01 

0 0073 
o.ows 
o.wss 

0.01 
0.01 

0.015 
0.08 

0.033 
0.033 

0.0946 
0.61 

1.1 
1.1 

0 61 
0.36 

0.069 
0.060 
0.34 
0.15 

O.Wl4 
0.43 
0.24 

0.014 
4.OE-07 
l.OE- 44 
0.00442 

1.15 
1.15 

0.001 
O.Wl 
0.002 

O.WM 
0.001 

O.WOl 
0.001 

O.WOJ 

AR CONCENlRAllON 
(Ma-MINIVBHOWER) 

4.37E-44 
4.42E-44 
4.44E-44 
l.OIE-02 
l.lSE-03 
l.PIE-02 
7.54E-03 
7.2OE-02 
d.flE-02 

7.23E-04 
l.DPE-02 
1.42E-03 
1.14E-44 
1.042-05 
5.24E-04 
2.14E-OS 
4.52E-45 
S.OIE-04 
4.75E-07 
l.lSE-07 
2.74E-07 
4.SlE-07 
4.222-04 
1.74E-05 
5.02E-07 
432E-04 
2.172-03 
IJOE-03 
4.WE-04 
l.ME-OS 
3.48E-00 
4.54E-04 
l.O4E-07 
4.3SE-04 
&DIE-04 
2.4lE-04 
4.34E. 07 
1.47E-OS 
7.07E-44 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtO4 
O.WEtOO 
O.WEtW 
0 WECW 
O.WEtW 



I RISK A!HESSMENl SPREADSHEET - HOUSEHOLD USE OF OROUNDWATEA (PAOE THREE) 

CALCULATE HAZfflD fNOlCE3 

CHEMICAL 

2-BulMnr 
4-h4+myC i-p+nimn+ 
B*n1*nr 
TokIm* 
Ernyb*nz*n* 
xv*n- 
l.l.l-TrkhbrormMa 
,.I-Dlehbrormne 
Chtioamanr 
T*t4CMWOdh*tl* 

Pkhbro.mon4 
I.,-Dlchbro+thm+ 
1.2-Olehbrorlhrnr 
VhylchbrYe 
Cht#o&m 
PhrnO I 
2-hlrmybhrnol 
4-Mrmybhmol 
2.C Dlmdhy@hrml 
1.2-Dlthbrobrnznr 
e*p- rmyh*ly)phmabb 
IN-n- buty~hfhdol+ 
Obthybhmabl+ 
B*no(o)lnlhacen* 
Bwtw@)hPr~then. 
B*nP(l#fbnmm~ 
Ch**llO 
Fl~MihOf?O 
NqhlhaknF 
2-MdhyhvhmYn. 
Py?Ollb 
Phmur(hm* 
Atfh 
4.4” DOT 
4.4’- DDE 
G&h kolona 
l3do,t4llultunal* 
M~LWxychbf 
Hvlachbr epoxtl. 
ROCbr- 1254 
kOCbr 
hrrnk 
SILm 
Chombnqll~ 
(Ibbal 
MugUW* 
Nick01 
Vuudhl 
Zhe 

ANNUAL 
INQESTION INOESTION DERYAL INHALATION HAZARD INDEX HPZARD INDEX HAZARD INDEX 

DOSE RID Rm RID INOESTION OERMM INHALAlION 

ANNUAL 
DERMN 
DOSE 

ANNUAL 
INHALATION 

DOSE 
TOTAL 

IWZAAO INOEX 

4 55E-03 6 OOE-01 O.WE-01 Z.BIE-01 7.51E-03 l.S2E-05 l.WE-03 
121E-03 0 WE-02 I.WE-02 1.52E-02 5.8OE-W 0 WE+00 
9 27E-04 0 WEtW O.WE+W OWE+00 
1 OZE-02 2.00E-01 2 WE-Of’ l.l4E-01 D.S9E-02 7.45E-03 1.54E.-01 
l.lBE-03 l.WE-01 4.WE-02 P.WE-01 l.lSE-02 1.991-03 3.53E-03 
13lE-02 2.00EtW 2.WEtW O.WE-02 4 SSE-03 &ME-04 l.POE-01 
0 31E-03 0.00E-02 4 SOE-02 3 WE-01 ‘0 23E-02 S.IlE-03 2 251-02 
7 JSE-02 l.OOE-01 l.WE-01 1.4OE-01 7.35E-01 l.lOE-02 4.40E-01 
7 03E-02 4 WE-01 4.WE-01 2.WEtW l.ISE-01 2.WE-03 2.571-02 
1.3!E-03 l.WE-02 l.OOE-02 1.3lE-01 l.l4E-02 O.WEtW 
3 lbE-03 0 WEtW O.WE+W 0 WEtW 
7 OJE-04 O.wE-03 D.WE-03 l.OlE-02 2.28E-03 O.WEtW 
102E-02 l.WE-02 l.WE-02 1.02Etoo 3.40E-02 O.WE+W 
l.SOE-03 O.WE+W O.WE+W O.WE+W 
128E-04 l.WE-02 l.WE-02 l.ZSE-02 2.07E-04 O.WE+W 
2 79E-03 8 WE-01 S.WE-04 4.SJE-03 @JOE-05 O.WE+W 
1 ZIE-03 5 WE-02 3.WE-02 2.43E-02 7.37E-04 O.WEtW 
l.O9E-02 %WE-03 2.5oE-02 2.17Etw 7.01E-03 O.WEtW 
2 75E-03 2.WE-02 l.WE-02 1.37E-01 T.SOE-03 O.WE+W 
4.79E-04 O.WE-02 &WE-02 5.33E-03 S.42E-04 O.WE+W 
0.3lE-O4 2.WE-02 l.WE-02 4.1OE-02 4.WE-03 O.WE+W 
1 POE-O4 1 WE-01 S.ooE-02 1.28E-03 1.54E-04 0 WEtW 
4 JOE-05 8 WE-01 4.WE-01 T.WE-05 1.4OE-W OWEtW 
l.ZBE-04 O.WEtw O.WEtW O.WEtW 
I WE-M o.WEtw O.WEtW OWEtw 
1 OOE-04 O.OOEtw O.WEtW O.WEtW 
1 SOE-04 o WE+w O.WE+W 0 WE+00 
2 24E-M 4 WE-02 2.WE-02 I WE-03 7.33E-03 0 WEtW 
3 JPE-03 4 WE-02 a.ooE-02 I JIE-02 P.WE-02 O.WEtW 
2 OSE-03 4 WE-02 2.WE-02 5 IOE-02 IJOE-02 O.WEtW 
3 20E-04 3 WE-02 ‘1.958-02 l.O7E-02 l.OlE-02 ‘O.WEtW 
l.POE-M 4 WE-02 Z.WE-02 S.ZOE-03 1.7SE-03 O.WEtw 
I JIE-07 3 WE-OS 1.50E’05 2.77E-02 l.ElE-M O.WE+W 
I OOE-06 5 OOE-04 4.WE-04 2.17E-03 P.lSE-03 O.OOE+W 
7 03E-07 O.WE1W O.WEtW OwEtw 
3 96E-OS 3 WE-M l.WE-04 ,.32E-01 e.OIE-03 0 WE+00 
(I 31E-07 6 WE-03 3.WE-03 1.39E-04 f.WE-10 OOOEtOO 
344E-05 5 WE-03 4.SOE-03 7.67E-03 f.SSE-OS 0 WEtW 
115E-00 1 JOE-05 S.wE-04 l.lSE-02 2.SOE-04 0:ooEtw 
3 20E-05 2 WE-05 1.7OE~OS l.WE+W 3.MEtW O.WE+W 
121E-03 O.WEtW O.WE+W OOOEtOO 
1 OiE-03 3 OOE-04 Z.WE-04 3.37EtW 4.4SE-03 0 WEtW 
4 ME-03 7.WE-02 2.WE-03 1.43E-04 4.41E-02 4.2BE-03 OWE+00 
2 OZE-03 l.WEtOO 2.WE-02 O.WE-07 2.42E-03 4.77E-04 O.WE+W 
3 JOE-03 4 WE-02 3.WE-03 S45E-02 4.22E-04 OWEtW 
2 23E-01 S.WE-03 l.SOE-04 l.WE-OS 4.44EtOl 2.7lEtW OWE+00 
2 39E-03 2 WE-02 3.WE-03 l.ZOE-01 IdSE-04 0 WEtW 
4.47E-03 7 WE-03 7.WE-05 4 39E-01 f.lOE-01 OWEtW 
1 WE-02 3 WE-01 I.SOE-02 5 3lE-02 2.32E-04 OOOEtW 
OWEtW O.WE+W o.wE+W O.OOE+W o.wE+W O.WEtW O.WEtW 

D IOE-08 
4.ME-OS 
3 54E-OS 
l.S7E-03 
l.SQE-M 
l.BlE-03 
Z.SIE-M 
l.lSE-03 
l.OZE-03 
1.14E-O4 
9.21E-05 
2 05E-05 
3.491-04 
2.121-05 
207E-W 
2 78E-OS 
2 ZIE-05 
I WE-M 
T.SOE-05 
5 246-05 
4 WE-05 
I.WE-00 
5 SEE-07 
l.WE-M 
JZOE-M 
3 ZOE-M 
2.3SE-M 
(.47E-04 
4 OE-M 
Z.SlE-04 
1 WE-M 
3 491-05 
2 42E-OD 
O.SOE-07 
3 07E-07 
l.l5E-00 
O.OSE- 13 
400E- 11 
1.30E-OS 
8 4OE-05 
2 SJE-03 
I.ME-W 
1.20E-OS 
0.54E-04 
2.47E-08 
4.OOE-04 
4.35E-07 
O.l4E-04 
1.74E-05 

4.SOE-M 
8 IIE-08 
&ME-M 
1.75E-02 
l.O2E-03 
l.l4E-02 
0 75E-03 
O.UE-02 
7.44E-02 
0 tlE-04 
2.55E-03 
0 47E-M 
1.72E-02 
I IZE-03 
102E-04 
l.TSE-05 
440E-W 
1 .OSE-05 
7.42E-05 
3.YE-04 
4 O4E-07 
1 OSE-07 
2.4eE-07 
4 o4E-07 
5 SIE-OS 
1 ME-OS 
5 3OE-07 
4 7OE-00 
1 ME-03 
l.lOE-03 
5 37E-W 
l.SiE-05 
3 IIE-OS 
4 OOE-OS 
O.llE-00 
3 WE-OS 
4 StE-OS 
2 IlE-08 
3.OlE-07 
I.&SE-OS 
8 33E-o4 
o.WE+W 
o.WEtoo 
O.WEtW 
o OoEtW 
o.wE+oo 
O.OOE+W 
oWE+W 
OWEtW 

D.27E-03 
l.ME-02 
o.wE+w 
2.57E-01 
1.74E-02 
1.34E-01 
l.ZlE-01 
1.21EtW 
2.ME-01 
1.42E-01 
O.WEtW 
&ME-02 
l.OSE+W 
o.ooE+w 
(.3OE-02 
4.731-03 
Z.SOE-02 
2.1OEtW 
1.45E-01 
S.SlE-03 
4.65E-02 
1.43E-03 
4.13E-OS 
o.wEtw 
O.WEtW 
O.WE+W 
O.WEtW 
l.WE-02 
l.ME-01 
S.SOE-02 
2.WE-02 
4.WE-03 
2.70E-02 
4.30E-03 
O.WE+W 
l.IE-01 
1.39E-04 
7 47E-03 
4.84E-02 
5 53EtW 
O.WE+W 
3.37Etw 
4 43E-02 
3.10E-03 
S.TSE-02 
4 73EtOl 
l.POE-01 
7.5SE-01 
S.SJE-02 

TOTAL HAtmO INDEX %ME+Ol 4.WEtW I.OtE- 01 0.44EtOl 



RISK -ASSESSMENT CALCULATl(JNS 

,* 
SITE 6A - FUEL CALIBRATION AREA 



lI!X A8SESSUEllT SPREADSHEET - INCIIXHTM INOESTION OF SOL 

WE NAYI? 
.OCATION: 
MTE: 

NWIRP CKVERTON. NEW YORK 
;J$$..- FUEL CKlSRATlDN AflEA (CURRENTLAND USE - SURFACE SOIL OKY) 

4AZARD INDICESAND INCREMENTAL CANCER RISK3 ARE ULCULATED BY THIS SPREADSHEET. 
IM’DSURES THRUX3i PCA INQESTICN AM CONSIDERED. 
tSSSUMPTlC+lS ARE OUlLINEI S&M. 

X@OSlJRE SCENARIO. 

!ELEVANT ECIUATlON: IEX- (cx~AxFIxff xEO)/(SWxATx lE4 

UHERE’ C - MEAN CONXNTRATlU4 IN SOL SAMPLE (hU%Ko) 
lFl - SOIL INQESTION RATE (MO/EVENT) 
EF - EXFOSJRE FREM3CY(EVENTSffEAR) 
FI - FFLKTION FRCM CONTAMINATED SOURCE 
ED. EXPOSURE DURATION (YEARQ 
SW - BODY waQNTn(Kc3) 
AT. AVwKIIN3 TlME (MY9) 

iwER INPUT PARAMETERS: 

4KUT MAJNTEMANCE WORCW: 

so 
Ei: ::,50 
FI: 1 
ED: 25 

&AR) 
70 

2550 
AT(NCN): m25 

XXRMINE CC?dVWsloN FACTCFIS: 
4SUT: 
ff: D.TSE-08 (AVO ANNUAL OOSEI CF: 3.491-01 (AVG LIFETIME 0054 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INQEBTION OF SOL (PAQE TWO) 
NWIRP CKVERTON. NEW YORK 
SITE OA - FUEL CALIBRATION AREA (CUARENT LAND USE - 8URFAQ BOIL ONLYl 

I CACUATE WSES: 

CHEYICK 
ADULT ANNW UFETIME AVERME RFD CSF 

DOSE (hlCibZ3DAY) DOSE (tM3M3/OAY)(MCMWDAY) (KQ-DAYIUQ) 

P-LhJmux 0 0.005 00 
Ehyitmzew 0 0.005 00 
Xy(BW 0 OOO!Z+W 
Flsul- t 13 0 OOOHW 
l,i.l-Trkhbxoehss 0 0.005w 
FiXID ‘0.04t 4(.flOE- 00 

0 
0 
0 
0 
0 
0 
0 

0.02 
0.097 

0.005 w 
O.WH 00 
OOOE4ca 
OOOEtW 
OOOEtW 
0.005 00 
o.wE+w 
l.WE-02 
9.49E- 02 
l.SOE-OS 

OWHW 
OWECW 
owE+w 
OOOEtW 
0 oop 00 
1 ME- 02 
o.wEtw 
0.005 00 

&WE-O1 
l.oOE-01 
2.0.x+ w 
3.WEtOl 
o.wE-02 
O.WE-01 

2.WE-02 
Z.WE-02 

1.4oE-02 

0.10 
0.12 
0.14 
0.12 

0.164 
0 025 
0 005 

0 
0 

0.21 
02 

0 
0 

0. I 1 
0010 

0 
0 

1.17E-02 
l.OIE-02 
1 lfE-02 
1.00E00 
2.&E- 02 
5 32E- 02 
OWEtW 
O.OOEt 00 
2 45E- 00 
l.OOE-(M 
OOOEtW 
oooE+w 
l.OOE-02 
l.OOE-W 
0005w 
0.005 00 
o.ooEt w 
O.OOEt 00 
o.ooEt w 
O.WH 00 
OOOHW 
o.ooE+ 00 
0.005 00 
o.ooEt 00 
0.005 00 
o.ooEt w 
0.005 00 
0005w 
oooE+w 
0.005 00 
OOOHW 
0.005 w 
o.ooE+ 00 
OOOEtW 
OWHW 
OOOEtW 
0.005 00 
o.ooEt 00 
O.OOEt 00 
OWHW 
O.OOEt 00 
o.ooE+w 
O.OOH 00 

OooHW 
o.ooEtw 
O.WH 00 
o.ooEt 00 
o.wEt 00 
&09E- 10 
3 SE-02 
O.O4E- 02 
4 lOE-W 
314E02 
4 10E-W 
5.73E-02 
1.74E- 10 
2.07E- 00 
o.wE+ w 
o.wE4 00 
8.74E-02 
B.WE-09 
O.WH w 
OWHW 
324fG00 
0 LUE- 10 
OWEtW 
o.wEtw 
o.wEi 00 
O.WE4 w 
o.wEt 00 
o.wEtw 
O.WH 00 
O.WH 00 
O.WHW 
O.WH 00 
O.WEt w 
o.wE+w 
O.WHW 
O.WHW 
OWEbW 
o.wEt w 
o.wl3 00 
o.wE+w 
000500 
owE+w 
o.wEtw 
o.wE+ 00 
OWHW 
o.wE+w 
OWEtW 
OWHW 
o.wEt w 
O.WH w 
O.WH 00 

l.WE-01 
2.WE-01 
LLWE-01 
4.wE-02 
3.WE-01 

4.WE-02 
4.wE-02 

4.WE-02 
4.wE-02 
5.WE-02 
4.wE-02 
z.wE-01 
4.wE-03 
4.00&02 

S.WE-04 
4.WE-02 

TJOE-02 
7.30E-Ot 
t.SOE-02 
7.3OEt 00 
7.3OE-03 

IJOE-01 

o.wE- 04 

I.WE-02 

7.wE-02 



I 
RISX ASSESSMENT SPREADSHEET - INCIDENTK IH3EBTIDN OF SCXL (PAa THREE) 
NWIRP CKVERTOH NEW YORK 
SITE IIA - FUEL CM-ISRATION AREA (CURRENT LAND USE - SURFACE BOIL ONLY) 
DETERMINE HAZAJIO INDlCES AND CANCER RI% 

HAZARD INDEX INCREMENTK 
CHEYICAL ADUT CANCER RISX 

OWEtW 
ooouw 
oooEtw 
OWHW 
OWHW 
7 I&E-00 
0005w 
O.WHW 
0 OOU 00 
owEtoo 

0.00500 
O.WHW 
O.WH w 
O.WH 00 
O.WH 00 
O.WH 00 
o.wEtw 
O.WH w 
0.00500 
O.WHW 
O.WH 00 
O.WH 00 
O.WM w 
O.WHW 
2.47E- IO 

O.WH 00 
OWHW 
000HW 
5.52& 00 
0.005 w 
owuw 
o.wu w 
o.wEtw 
OOOEtW 
4OlE-07 
3 12E-08 
owuw 
O.WH 00 

OWHW 
o.wEt w 
2 WE- 07 
O.WEtW 

0005w 
&lSE-07 
4.8OE- 07 

OOOEtW 
O.WH 00 
o.wEtw 
o.wEt w 
OOOEtW 
o.wEtw 
o.wEt w 
o.wuw 
OWEtW 
ooouw 
o.ooEt 00 
O.WH w 
o.wlsw 
o.wE+w 
o.wEtw 
O.WRW 
o.wuw 
O.W.9 00 
O.WR 00 
o.wE+w 
ooouw 
owE+w 
OWkW 
OOOEtW 
o.ooE+ 00 
0.00500 
o.wu w 
O.WH 00 
o.wuw 
0.005 w 

4.55E- 00 
s.wE- 10 
Z.OlE-W 
S.WE- 11 
0.00500 
Q.WHW 
O.lIE-05 
o.wEtw 
O.WHW 
o.wE+ w 
o.wstw 
O.WH 00 
OWHW 
OWHW 
IME- lt 
o.wEt 00 
O.WHW 
o.wE+w 
O.WH 00 
o.wEtw 
0.00500 
O.WHW 
O.WH 00. 
0.005 00 
O.WEt 00 
O.WH 00 
o.wEt 00 
O.WH 00 
0.005 w 
O.WEtW 
O.WEtW 
o.wEtw. 
o.wE+w 
o.wEtw 
O.WH w 
O.WH 00 
O.WH 00 
O.WH 00 
O.WH 00 
O.WOH w 
O.WHW 
O.WHW 
o.wEtw 
o.ww 00 

I TOTN 2 OSE- 05 SITE-02 



RISK ASSESSYENT SPREADSHEET - DIRECT IXRUAL CONTACT WITH 6OlL 

SITE NAME: NWIRP CKYERTON. NEW YORK 
LOCATION: SITE BA - FUEL CKlRRATlOlS AREA 
DATE: w2w4 

EXPOSURESCENARIO - Orm~lmntaclwih toI(QnnlImdw4 - Ssl4c4boI contldredonl~ 

REJiVUfT EQlMTlON: DEX-(CXSAXAFXABS~EF~ED)@WXATX~E@ 

n MERE C - CON3ENlRATlCM IN BOL(McyI(Ci) 
BAl = YOUTH SKIN SURFACE AREA (SO O.WJA,q: 
SK - ADUT SKIN SUAFACE AREA(t?Q ChbOAY): . . *,,; 

U - ADDHERENCE FXTOR(MCMQCM): 0.3 

MS = ABSORPTION FRACflON: vom 0.1 
(DKX4M FWTlCN) ENAS’PESTKXDES: 0.05 

FixIs: 0.03 
METALS: 0.001 

el - YCUTH MPOBURE FREQUEM (DAYMEMI): 
EF 2 - u)UT EXFOWAE FREQLENCY (DAYSPIEAA): 
ED1 - YOUTH EXPOSURE DURATlONfYEARS: 
Ef$ - MUT EG’OSURE CURATl~ (YEARS): 

- ECOY WEIGHT ADUESCENT K(n. 

: 64 
“’ Jo. 

e 
.t5 

15 
iW2 - BODY WOOHT ADULT (Kc): ’ ’ 
ATI -AVERWlNOT1ME(MYg,NONCARCINOOENSCTO~: +i 
AT2 - AVERMlNOTlME (MYS). NC(JCARCIWUiNS (MXLT): 
Al3 - AVWWlMTlME(MYS).CARCIN03ENS: 2850 

DEIERMINE CWWSON FACTWS: 
ax-(c)‘(~~CM)‘(AF~QC~(W8)*(EFDAYS/YEAR~(ODYELRSMATDAYSMBWK~~lKMMMC3) 

OoSqOuh - (CFt)*(C)*(ABS) CFI - 0.005 00 CANCER RISK - (CFS)‘(C).(ABS) CF3- 2.5OE-05 
DOB~rbl - (CF2)*(C)*(ABS) CF2 - 7.24E-02 



I 
RISK ASSESSYENT SPREADSHEET - DIRECT DERWK CONTACT WITH SOIL (PAOE TWO) 

I 

NWIRP CKYERTON. NEW YORK 
BITE IA - F IJEL CM-IBRATION AREA 
CNXUAfE DOSES: 

ABSORPTI@l 
FRXTION 

0.1 
0.1 
0.1 
0.1 
0. t 

0.05 
0.01 
0.01 
0.05 
005 
0.03 
0.05 
0.0s 
0.05 
0.09 
0.05 
0.05 
0.0s 
0.01 
0.05 
0.01 
0.03 
0.03 
0.05 
0.05 
0.01 
0.01 
0.05 
0.05 
0.0s 
0.05 
0.05 

ANNUAL ADULT UFETIYE AVERAGE RFD dsrm 
DOSE (YQKWDAY) DOBE (MQKQ/DAY)(UCMWDAY) 

OwEtOO o.wEcw 0 WE01 
OWHW o.wew 0 WE-02 
O.OOH 00 OWFtW 2.wl3 w 
O.OOFtW o.wEtw 5.WEtOl 
O.WHW OWFtW 4 50E- 02 
1.7OE- 08 OWE-W S.WE-01 
O.WHW OWFtW 
o.wF+w OWEtW l.WE-02 
OWHW OWFtW 1.8OE-02 
OOOHW O.WH 00 S.WE-02 
OWHW O.WR 00 1.002-01 
OWHW o.wEtw 4.WE-01 
O.OOH 00 o.wFtw 0.02 
7 24E- 09 2 WE-W l.WF-01 
3.5lE-06 1.25E- w 
Ob(lE-08 2.402-w 
4 SE-W t.ISE-w 
3.OOE-00 IME-w 
439sw l.SIE- w 
s.MF- w 2.12E-w 2:wE-02’ 
OWE-W %2JE- 00 2.wE-02 
SWE-w 1.102-w 
O.WH 00 O.OOEtW i.WE-02 
OWFiW o.ooIsw 2.wE-02 
O.OOE- w 2.252-w l.WGO2 
7 24E- w 2.5OE-w 2.wfi-02 
OooFtW o.wEe w I.WE-01 
O.WHW O.OOE+OO i.WE-OS 
3 WE-W 1.422-w I.WE-02 
E.WE- 09 2.4%- 09 
O.WHW O.ooH 00 2.502-M 
o.wFtoo o.wEt w 4.WE-02 
o.wFt w o.wF+w 
O.OOH 00 o.wF+w 
o.ooEt 00 o.wE+w 
O.WH 00 o.wF+w 
o.wF+w o.wF+w 
o.wEtw O.WHW 
o.ooEt w O.WH w 
o.wFt 00 o.wF+w 
OWOHW o.wEt 00 
O.WH w o.wEtw 
O.WH w o.webo 
O.WHW o.wFtw 
O.WH 00 o.wEt w 
owE+w o.wFt 00 
o.wFtw O.WH 00 
owF+w OWFtW 
o.ooFt w o.wE&w 
OOOEtW o.wFt 00 
O.OOH 00 o.wF+w 
o.wEtw o.wFtw 

CHEYICAL 

FtuxsIhene 
Cwbwob 
Nbotmmm 
Bb(2-mkxolsosopopy 

c WQm 

0 
0 
0 
0 
0 

0.047 
0 
0 
0 
0 
0 
0 
0 

0.02 
0.027 

0. IO 
0 12 
0.11 
0.12 

0.164 
0 02s 
O.WS 

0 
0 

0.25 
0.2 

0 
0 

0.11 
0010 

0 
0 

I 
AJURS- sI1e64soH 

O.WHW 
o.wew 
000F+w 

O.WHW 
o.ooE+ 00 
o.wFt 00 

CSF ckm 
(KG- DAYlua) 

2 OOF-02 

l.U)E-01 
1.4OHW 
14OF-01 
4.00H01 
l.U)F-02 

WOFtW 

l.WE-03 

4.WE-02 

t.WE-02 

o.wEtw 
O.WH w 
OWHW 
o.wEtw 
OWHW 

o.wFt 00 
O.WR 00 
o.wEtw 
o.wEt 00 
o.wFtoo 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMK CONTACT WITH SOIL(PAGE THREE) 
4WlRP CKYERTOY NEW YORK 
IITE OA - FUEL CMl8AATION AREA 
)RERMINE HAZARD INDKZS AND CNJCER RIS(: 

:HEMICAL 

!-bWbYW 
‘hy(bnzolr 
w- 
fBal- 113 
.l,l-TrkM~oem 
VIUlll 
I-Nlto@mol 
Iq2-eth)teQi)pe 
II-n-OctjMhrlalr 
M-n- hmhwae 

HAZARD INDEX 
ADLlLT 

0.wF+00 
O.WHW 
O.WH 00 
o.wFt w 
O.WHOO 
S.S7F-00 
OWHOO 
O.OOH 00 
O.WH 00 
0 WE+00 
OWHOO 
o.wEtoo 
o.wE)oo 
3 BfE-08 
o.wFtoo 
OWHOO 
0.00H00 
0 OOHOO 
OwHOO 
2 972-00 
4.5x-07 
O.WHOO 
o.wF+oo 
O.WH 00 
4 ME-02 
3 WE-00 
o.wFt 00 
0 WE+00 
l.OOF-OS 
0 OOFt 00 
OWHOO 
OWFtOO 
0 OOEt 00 
0 WE+00 
0.00H00 
0 OOHOO 
0 OOH 00 
0.wF+00 
0 ooF+oo 
o.ooFtoo 
0.00H00 
owEtoo 
O.WF+OO 
owF+w 
0 WROO 
0 WE+00 
o.wF+oo 
OWEtOO 
0 WE+ 00 
o.wFtw 
0 OOFt 00 
OWHOO 
OWHOO 
o.wF+w 
O.WHOO 
o.wFtoo 
O.OOH 00 
o.wt300 
OWHOO 
o.wFt 00 

INCREMENTAL 
CANCER RISK 

OWHW 
O.WH w 
o.wFt 00 
o.wF+w 
OWHW 
o.wF+w 
o.wF+ 00 
O.WHW 
O.WH w 
o.wFtw 
OWHW 
O.WH 00 
O.WHW 
O.WF+W 
l.?OE-00 
SUE-W 
2.17E-00 
0 07E-07 
2.17E- 10 
OWHW 
o.wE*w 
t.S4E-00 
O.WH 00 
O.WHW 
OWHW 
OWHW 
OOOFtW 
OWHW 
O.WH w 
OI3F-11 
O.WH 00 
o.wFtw 
OWFtW 
OWHW 
OOOFtW 
o.wFt w 
O.WHW 
O.WH w 
o.wFtoo 
OOOHW 
O.WH 00 
O.WHW 
OWHW 
O.WH 00 
O.WH w 
OWHW 
owE+w 
OWFtW 
OWEtW 
o.wEt w 
OWHW 
o.wF+w 
O.WHW 
OWFtW 
O.WH 00 
o.wEtw 
OWHW 
O.WHW 
O.WHOO 
O.WHW 

lOTK l.ME-OS 7.515-07 . 



RIBK ASSESBUENT SPREADSHEET - ItKXDENTM IME5TION OF SOL 

SITE NAME: NWIRP CKMRTOK NEW YOM 
LOCATION: 
DATE: 

;llE&- FUEL Cil5RATlON MEA (FUTURE LAND USE - SURFACEI5UBSURFACE SOL) 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE C4LCUUTElJ BY THIS SPREADSHEET. 
EWlXURE8 THRCUU4 PlcA INCESTICY ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BEON. 

1 EXPO5lJRE 5CENARIO: I 

I RELEVANT EOUATION: IEX= (CxlA~tFlr EF xED~MBWxA,rx IF4 I 

WHERE C - MEAN CONZENTRATION IN SOL MJMJZ (h43KQ) 
IA * SOIL INOESTION RATE (MMVENl) 
EF - EXPOSURE FRKJUiNCY (EVENTSMAR) 
FI - FRFdTlON FROM CONTAMINATED SOURCE 
ELI = EXPOSURE OURATION (YEARQ 
BW - ECOY WElOHT(KC3) 
AT - AVERMIN TlME (MYS) 

ENTER INPUT PARAMETERS: 

AlX.4.T: YOUTH: 

Ill: IO0 IR: .’ i& 
EF: .S% 
FI: I 

1 Eli: 24 ED: . 5. 

I 
WY: 70 Bw: IS 
AT(CAR): 2550 AT&AR): 2%So 
AT(NW): 87W AT(NON): 2190 

DEE~MINE CCNVWSON FACTCRS: 

CI: . 1.37E-W (AVQANNUALDOSQ 
YOUTH: KUTflOURi (CPXER RIX): 

CF: 1.2SE-05 (AVO ANNUAL DOSQ CF: l.S?E-w 



Rl5K ASSE55YENT SPREADSHEET - INCIDENTK INDEBTION OF SOL (PAM TWO) 
NWIRP CKVERTON. NEW YORK 
SITE OA - FUEL CALIBRATION AREA (FUTURE LAND USE - 8URFACEISUBSURFACE SOIU 
CACUATE DOSES: 

CHEMICAL C(uQrnQ) 
YWTH AFHlJAL ADUT ANNUAL LIFETIME AiERMY RFD C5F 

DOSE (MQKCVDAY)DOSE (MQKGIDAY) DO5E (yGK((M)AY)(uGK~AY) (KC&DAY/W) 

4 70F- 09 
2.SOF- W 
2.3SE-OS 
8.2SE- 09 
3 13E-00 
7.31E-01 
7.44E-08 
3.13F-00 
4.07E-01 
1 OOE- 07 
2. IOE- 07 
9 SOE- 08 
t.O4E-W 
3.13E-OS 
1.521-07 
P.OIE-07 
l.WE-07 
1.72E07 
l.aSF-07 
3 ZOF-07 
152!E-w 
1.33E- 07 
2.1lE-OS 
4.03E-OS 
3.OlE-07 
3.13E-07 
1222-0s 
1.49E-W 
l.?2E- 07 
2.@72- W 
3.78F- W 
1.722-07 
O.WHW 
o.ooFt w 
O.WHW 
OWFtW 
o.wFtw 
O.WHW 
o.wE+ 00 
O.WH 00 
O.WH 00 
o.wF+w 
OOOFtW 
o.wFt 00 
o.wFtw 
OWHW 
O.OOH 00 
o.wFt w 
OWFtW 
OWHOO 
OWHW 
oool3w 
0 OOEt 00 
0 OOH 00 
OOOHW 
OWHOO 
OWHW 
O.WHW 
o.ooFt 00 
OOOEtW 
o.ooEt 00 

&WE-01 
l.WE-01 
2.WHoo 
3.WEtOl 
O.WE- 02 
&WE-01 

Ptwultrw 
C8bwob 
Ntrobww 
8bl2-mktobouoD 

o.w3 
1.8 
IS 

0.004 
0.002 
0.047 

4.75 
2 

0.02a 
0.102 

0.14 
0.00 

o.aas 
0.02 

0.097 
0.19 
0.12 
0.11 
0.12 
0.21 
0.07 

o.oas 
135 
31.5 
0.25 

0.2 
7.6 

0.95 
0.11 

0.010 
2.4 

0.11 

3 cl4E- oa 
2 OSE-OS 
l.OZE-04 
S.llE-w 
2.505 oa 
0 OIE-07 
a 075OS 
2 SOF- OS 
3 32E- 07 
(.30E- W 
1.70E- 00 
I.SIE-07 
&SOE- w 
2.51E- 07 
1.24E-W 
2.43E- W 
l.S3F-W 
1.4lE-W 
1.532-w 
2.CaF- W 
1.24E-OS 
l.OOE-w 
173F-04 
4 OJF- M 
3 20E- W 
2.58E- W 
9.971-05 
1.21E-OS 
1.4tE-W 
2 UF-07 
3 OIF-OS 
1.4lE-W . .~. 
o.wFt w 
OOOHW 
o.wEtw 
OWHW 
OOOEIW 
O.WH 00 
o.ooFt 00 
O.OOH 00 
o.wFtoo 
OOOMw 
OOOHw 
OWFtW 
O.WHW 
OWHW 
o.wFt 00 
OWEtW 
OOOFtW 
O.OOH w 
OWFtW 
OWHW 
OOOHw 
OWHW 
O.WHW 
o.wFtw 
OWHW 
0 OOE, 00 
o.wFt w 
OOOHW 
o.ooFt w 

4.IlE-00 
i.lOE-w 
2 oSE-OS 
5.48F- W 
2.742- 00 
aulz-W 
e.SlE-O8 
2.74G W 
3.5aE- Ml 
1.40F- 07 
l.DPE-07 
&22E-00 
O.llF-07 
2.74E-08 
l.SJE-07 
2 &OF-O7 
l.wE-07 
l.SlF-07 
IME- 07 
2 WE- 07 
1.33E- W 
l.llF-07 
i.SSF-OS 
4.32E- OS 
3.42F-07 
2.74F- 07 
l.O?E-OS 
1.30E-W 
l.SlE-07 
2.BOG w 
3.2aE-w 
l.SlE-07 
O.WF+W 
o.www 
o.wFtw 
OWHW 
O.OOH w 
OWHW 
O.WH 00 
O.OOH 00 
O.OOH 00 
o.wFtw 
O.OOH 00 
o.wEb w 
O.OOH w 
o.ooElw 
o.ooFt w 
O.WHW 
O.WH w 
o.wFt w 
O.OOH 00 
O.OOH w 
O.OOH 00 
OOOFtW 
O.OOH 00 
0 OOH 00 
OOOHW 
o.ooFt w 
o.ooFt 00 
O.OOH w 
o.ooE+ w 

2.wE-01 
2.WE-02 
l.WE-01 
2.002-01 
&WE- 01 
4.WE-02 
3.w!z-01 

4.wE- 02 
4.wE-02 

4.WF-02 
4.WE-02 
3.wE-02 
4.wF- 02 
2.002-01 
4.wE-03 
4.WE-02 

WOE-04 
4.wE-02 

IdoE-02 

7.3OE-02 
7.302-01 
?.SOE-02 
7.3OH 00 
7.3oE-03 

7.3oE-01 

o.soF-04 

2.WE- 02 

7.OOE-02 



ll8K AS8ESSUENT SPRE~SHEET - INCIDENTK INOESTION OF SML (PAQE THREE) 
#WlRP CKVEATOY NEW YOW 
IITE eA - FUEL CALIBRATION AREA (FU7UflE LAND USE - SURFACZ/8UBSURFACE 8014 
)ETERMINE HAWID INDICES AND CKER Rl9(: 

HAZARD INDEX 
YOUTH 

6.3OE-08 
2 05E-04 
D.SOE- 05 

HAZAIID INDEX 
ADUT 

8.85E-00 

INCAEYENTAL 
CANCER AISK 

oooEtoo 
2 IDE- 05 
I 03E- 05 
1 83E- 10 
3.04E-08 

O.WEtW 
o.wEt 00 
OWEt80 
O.ooEt 00 
o.wEtoo 
o.wEtw 
4.36E-08 
O.WH 00 
o.wEtoo 
O.WH 00 
O.WEt w 
O.WH w 
OWHW 
l.llE-04 
2.17E-07 
l.SIE-08 
1.28E-W 
1.37E-00 
o.wEtw 
OWHW 
O.IlE-08 
o.wnw 
o.wEtw 
o.wEtw 
O.WH 00 

l.lOE-09 
2 IME- 
1 WE-Cd 
OWEtW 
1.2%-03 
t 68E- OS 
l.ME-OS 
0 #SE-W 
0 SSE- 07 

t OIE- 07 
O.OOEt w 
1.37&o4 
t 78E-06 
l.U)E-08 
0 WE- 07 
I .OJE- 07 

2.13E-O4 
k52E- 07 

2 288-05 
O.(JE-OE 
O.WHW 
o.ooEtw 
0.ooEtw 
o.ooEtw 
o.ooEt 00 
I.lOE-W 
S.%?E- OS 
O.WEt 00 

o.wEt 00 
ownw 
ownw 
OWHW 
o.wEt 00 
O.I(E-M 
SIOE-O4 
OWHW 
4 325 03 
f OlE-02 
l.OIE-O4 

4 OZE- 04 
l.O8E-03 
I 14E-OS 
8 WE-W 
S.J4E- OS 

0 IOE- OS 
4 WE-04 
5 O4E-03 
S.SZE-OS 

1 16600 
O.WH 06 
o.wEtw 
I OSE- 10 
O.WHW 
%PUz-08 
O.WEt 00 
O.WH 00 

5 PSE-04 
3.77E-oa 

o.wE+w 
a ME-02 
3.52E- 01 
o.wEt 00 
o.wnw 
O.WHW 
o.wEt 00 
o.wEtw 
o.wEtw 
O.WH w 
OWHW 
O.WHW 
O.WHW 
OWHW 
ownw 
o.wE+w 
O.WHW 
o.wE+w 
OWHW 
OWEtW 
o.wn 00 
OWEiW 

OOOHw 
1.59E- 03 
3.77E-W 
O.WHW 
OWHW 
o.ooEt w 
o.ooEt 00 

O.WHW 
O.WH w 

OOOEtW O.WH 00 
o.ooEt 00 
OWHW 

o.wE+oo 
o.wEtoo 

O.WHW 
o.ooEt 00 
OWHW 
O.OOEt 00 
O.OOHW 
OOOEtW 

O.WH w 
O.WEt 00 
O.WEtW 
O.WH w 
O.WEtW 
O.wEt 00 
o.ooEt 00 
o.wEt 00, 
O.WH 00 
o.wEtoo 
O.WEt 00 

O.OOEt w 
ooonw 
O.WEt w 
o.ooEt w 
OOOHW 
OOOHW 
000H00 
OWHW 
soon 00 
OWEtW 
OWHW 
OWHW 
0 OOEt 00 

o.wEtw 
O.WE+OO 
O.WH 00 
o.wEt 00 
o.wEtw 
o.wEtoo 
OWEtW 
O.WEt 00 
o.wEtw 
ownw 

OWHW 
O.WHW 
O.WEt w 
ooof3w 
o.wEtw 
o.wEtw 
o.wn 00 
OWHW 
O.OOH 00 

0. OOH 00 
000H00 

‘oTAl. 0.17E-02 0. 76E- 03 l.OfE-00 



RISK AS5ESSUENT BPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: NWIRP CKVERTON. NEW YORK 
LOCATION: SITE 8A - FUEL CKl5RATlON AREA 
DATE: 12/20194 

E?POSLRE ScENARlO- Dsmalmnhrct wh rol(O~rrmt lenduse - S~tfacesol mnslduedon~ 

WERE C =C0NZENTfWTlONIN5OL(Mt3XC3J 
SAl = YOUTH SKIN SlRAcE AREA (SO cM,0Atl: 
SK? - ADUT SKIN SURFXE AREA(SQChWAr): ii% 
ff = MHREWE F!CTOR(M(MIQCM): 0.6 

AR85 - PBSXPllONFR4CllON: Voc9: 0.1 
(DECIMK FtWXlCtJ) BNASRESTCIDES: 0.05 

Past?: 0.03 
METACS: O.Wl 

el - YCUTH EH’DSUAE FREUJENCY (DAYSLWR): ,&) 

EF 2 - POUT !XFOSJRE FRMLENCY (DAYS/YEAR): .’ 390 
8)l =YOlJTHEPO5lRXDLRATlON@-EARS): 

:c. .j: 
e 

ED2 - Mu1 EX’OSURE DURATloN (YEARS): xl 
swl = BWY wEla4l ADcLEscENr 0: IS 
EW2 = 5OOY b%EiQlrrMlLT(K~: 70 
AT1 -AVERMlMTIME(MYG).NONCARCINWENS(YO~: .‘:j ,2tSU 
Al2 = AVWWlMTlME(MYS).NONCARClNOOENS(AWLT): I@!% 
Al3 = AVERWlNOTlME(MYS).CARCINOOENS: 2!5!% 

)ETEflMINE CUWERSON FACTORS: 
~=(C)*(~~C~(~FM[lrSOCM~(~~(EFDAYSn~(B)YEARBMATDAYG~~K0)~1KQ~WMO) 

DDSE)auh - (CFi).(C)‘(AES) CFI = 8.44E-05 CWCEA RISK = (CFii)‘(C)‘(ABS) CF3 - 21~C6 
DOSE&At = (CF2)‘(C)‘(ASS) . CF2 = 5.0sc6 

I 



IJSK ASSESSMENT SPREADSHEET - DlflECT DEAMAL CONTAm WITH SOIL (PAQE TWO) 
lWlRP CKVERTON. NEW YORK 
IITE BA - FLU. CALll3fIATlON MEA 
XCUATE DOSES: 

ABSORPTION ANNUAL YOWli ANNUAL ADULT LIFETIME AVERAGE RFD ckfm 
:HEMIC& c (MQKQ) FRXTION DOSE (MOKGIDAY)DOSE (MGIKWDAY) DOSE (MGK~DAY) (MGKOIDAY) 

!-Butarne 0.003 0.1 2soe 1.5iE-08 B.!iz-Q3 e.as-01 
ihylbwme 1.6 0.1 1.35E-05 B.llE-m 3.48-08 e.O(E-02 
:ylens 15 0.1 1.27E-CM 7.6lE-05 3.2SE-05 2ax+m 
:real- 113 0.001 0.1 3.3(FoE 2oJ-o0 w39f-09 3.aE+ 01 

CSF dwm 
(KG-DAY/MO) 

,l.l-TfkflLrOehane 0.002 0.1 l.tlQ-o9 l.OlE-08 4.3E-09 4.5cE-02 
hepl 0.047 0.05 l.Es-07 l.lsi-07 S.llE-&I 3.cclsOl 
!-Ntro0m-d 4.75 0.05 

0.03 
0.05 

2-05 
6.44E-08 
l.lcF-07 
4.36-07 
a91E-07 
2-07 
28lE-m 
&44&m 
4.oEc07 
UJZE-07 
s.!xso7 
4.84E-07 
3.lxco7 
9.9aso7 

MCE-05 
5 076CM 
esf-m 
259E-07 
3.5%- 07 
1.5s07 
l&Z-m 
507E-m 
246 07 
4.&E-07 
3-07 
27SZ-07 
JwE-07 
5.3x-07 

5.lEE-m 
217E-03 
2.Esi-m 
1.1%07 
1.5z-07 
LMZE-08 
7z!E-07 
217&m 
l.ossO7 
206-07 
l.xlLO7 
1.2cG07 
1.3oso7 
226-07 
1.05lSO8 
9.2~MI 
1.47lsm 

l.oa-02 
l.KE-02 
5.ccsoz 
l.LKE-01 
4.asOl 

0.02 
l.exsOl 

n.acE-m 
O.lEi 
0.1m 

0.14 
0.08 

0.665 
0.02 

0.097 
0.19 
0.12 
0.11 
0.12 
021 

0.03 
0.00 
0.03 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

IME-01 
1.4CE+m 
l/la%01 
4.96+01 
1.~02 

1.4CEtW 

2aE-a2 
2otE-02 

2-m 

097 
0.085 

135 

I.ces-cm 24608 
3.sfGo7 216E-07 
5.7asm 3.4zE-05 

31.5 
0.25 

0.2 
7.0 

095 

l.XG(# 
l.ME-MI 
SOLE-07 
3.2EE-05 
4.OlGLm 
4.64E-07 
e.mGLm 
l.Ollso5 
4.5lE-07 
O.OE+OO 
o.ocem 
o.oMm 
o.owm 
o.ookm 
o.cuztm 

7.6s-05 
6.34E-07 

3.4sm 2ocE-L!2 
27s07 1.9!&02 
217so7 2sI?2 
246-m l.aE-01 
l.mE-08 2-m 
1.2cso7 2otGo2 
2-m 
28lfsm 2.5cGo( 
l.zls07 4.aGm 

0.B 
0.05 

5.07E-07 
l.ss-05 l.sa-03 

4.e02 

7.sm 

0.05 
0.05 
0.05 
0.06 
0.05 

241E-03 
279E-07 
4.BzE-08 
e.oEE-OE 
27X-07 
o.owm 
o.ocE+m 
o.ocEt m 

vxrl8lma-e 0.11 
Zb8COle 0019 
IlrOlxruw 
Ik(2-dlluokqYopyip 

RAki- SileMSoll 

24 
0.11 

o.oca m 
o.aE+m 
o.ux+m 
o.ouz+m 
o.oat m 

o.ocEt m 
o.occ+m 
ocstm 
o.ocEtm 
0.0s m 

0x03 m 
o.oustm 
o.ocE+m 
o.oM m 
o.owm 
o.ocem 
o.ca+m 
o.as+m 

o.uE+ m 
o.atz+m 

o.ob+m 
o.ocE+m 
o.ocEtm 
o.ca+m 
o.ux+ m 
o.ocE+m 
o.cuztm 
o.crft m 
o.od3 m 
o.ocE+ m 
omE+m 
oocE+m 
o.oa+ m 
o.ous+m 
o.awm 
o.KE+ m 

o.ooE+ m 
o.cu3 m 
o.ocE+ m 
o.m+m 
omt m 
o.mEt m 
o.om m 
o.cuz+m 
o.oaz+m 
o.cuz+ m 
o.oi3 m 
0.06t m 
o.ocE+m 
omzt m 
o.mtm 

o.cc&m 
o.oMm 
o.oa+m 
o.oaztm 
0.~33 m 
o.ots+m 
o.am m 
o.ooE+m 
o.aE+m 
o.oMm 
o.LKEtm 
o.oMm 
o.RE+m 
o.oMm 
o.ocE+m 

4.ocem 
o.afz+ m 
o.oa3 m 
o.otx+m 
o.oastm 

o.ou3 m 
o.aftm 
o.oaz+ m 
o.ooE+m 



w-3wa ZO+W.?‘C m-3x9 NlOJ 

m+3xro 
m+300’0 
rn+DD~o 
m-0 
m+M’o 
meno’0 
00+3x70 

Eggi 

gz:; 

m+so’o 
mt3no 
m+w’o 

ig:; 

mew0 
mew0 

ig:; 

mew0 

iz:; 

W+ZWO 
M+330’0 

zg:; 

mew0 
W+.uE’B 
OO+POD 
01-382’s 

i$g:; 

Eo5wl 
W+po’O 
OO+m’O 
rnexro 
00+3lOO 
/.O-E’I 
m+3no 
mew0 
eo+Es’l 

loGa 
eo+uvl 
00+3x0 
m+3xo 
mesa0 
MEW0 

00+x00 
m+3xso 
00+30’0 
00+3000 
m+3no 

XSlti lEnNv3 
NlN3W3tDNl 

m+3xm 
W+3WO 
m+3wo 
m two 

Kg: 

m+3xo 
m +3x.0 
CO+3300 
a +3x.0 
mew0 
m+3xo 
W+300 
CCJ+XQO 
meim.0 
mew0 
00+3WO 
W+3lWO 
m+320‘0 
WEKJO’O 
W+3lWO 
mt3oo.o 
m+3wo 
mt3wo 
00+300 
mt3xo 
OO+DSO 
m+3wo 
WJlfl’B 
ul-3Eoz 
m +300’0 

:z:; 

W+36’L 
m-3mz 

i%?iz’E 
w-3lL’l 
M+SO’O 
WJcz’l 
so-39ez 
m+Do’o 
mew0 
mew0 
mew0 
oot3wo 
LO+l.!llZ 
W-33~ 
fO%WC 
eoessc 
80-3fIF 
m-39m 
W-3lO’S 
m+33tro 
LO -3lE’C 
LO-3ZZ 
01-391‘9 

ZE 
80-3vs-2 

1llWV 
XMNI awzvH 

m +w’o 
rnsnoo 
mtmo 
mrgo’o 
memo’0 
m+xno 
m +3wo 
00+3X70 
W+SXJ’O 
m+poo 

zz:; 

m+3no 
m+ooo 
meno 
mrM’0 
WtZKO’O 

“,“,:; 

W+90’0 

:zg:: 
memo 
CQ+333’0 
m+po’o 
m-0 
OO+so’O 
W+BJO 
SU-3)l’L 
m-3l’r 

Ezz 
msmz 
m-33% 
W-353 
so-3l~‘E 
W-358.8 
wei! 
00+3x20 
m-3soz 
W-3wP 
m +3xro 
mm.0 
00 tti.0 
m-0 
W+DTO 
LOdlWb 
W-3wl 
LO-3X‘O 
m-316% 

lzE:i 
w-we 

!zEi 

HUlOA 
X30NI aWZVH 

:xsy tl33EN3 QNV sKYaN awzwi 3NIWkl3U( 
vzw Noll\MeIsy313lzl -Ve3u! 

)It)OA WIN ‘NOlll3ANN3 dtllM@ 
(33liHl3OVd)llOS HUM 13VlN03 NiW3Cl L33t1la - 133HSaV3tldS lN3lYSS3SSV XSII 



f 

ISK ASSESSMENT SPREADSHEET - EKPOSLAES TH1OUOH HOUSEHOLD USE OF QAOUNOWATW 

ITE HAME NWIRP CMVERTON. NEW YORK 
XATION: SITE OA - FUEL CMBRATION AREA 
ATE: 12l2olb4 

AZARD INDICES AND INOlEMENlM CANCW RISKS ARE CMCULATEOBY ON lHEFOllO~tU SPREADSHEETS. THREE MPOSLREROUTES lYIE CONSIDWEO: 
IOESTKJN OF OROUNOWATW. INHALATION OF VOUIILES OCAIM SHOWERINOBAlHlIIG. AND OWMM CONTACT WHILE SHOWERIM3k3ATHiNO. 
SSUMPTIONS ARE OUTLINED BELOW. 

XPOSURE SCEHARIO: 

EFWENCES: EPA DECEMBER 1909 
FOSTW AND CH1OSTCWSKl. lOti 

IOESTION: IM = (CrRrEFxED)/@WrAYJ INHALATION: 

WliWE: C . OROUNDWATW CONCENTRATION (MO/U 
R = ItUESllON RATE (lIlmS/DAy) 
EF . EXPOSURE FREQUENCY (DAYSIYEMO 
ED - MPOSLRE OIMATION (YEARS 
BW - BODY WEIOHl(KO) 
Al = AVERMIN TIME (DAYa 

WMALCONTACT: OU * (CxPCxAV,v~~fff~fEEol~WxAlx1000~ 

WHWE: C - GROUNOWATW CONCENlRAllON (M@l.J 
PC - THE PmME&?lLIlY CONSTANT OF CHEMICAL (CM/m) 
AV - THE SKIN SLFtFACEAREA AVAllEBlE FQI CONTACT tCM’2l 
El = MPOSVRE TIME (HIS/DAY) 
EF - UPOSURE FAWUENCY (OAYSIYEAR) 
ED = UPOSLAE IXRATION (YEAR9 
BW = BODY WEIOHT (KO) 
Al - AVERMIN TIME (DAYg 

IEX = (SxR xE rEDJ,%JWxATxR4xlE3)x(O~ + UP(-Aa xD)/Ra - EXFlR1x(01-Dl))fia) 

WHWE: S - VOUTllEOR(U~IC CHEMlCAl.OENmATlONRAlE (UOICUSIC MElmlulr) 
R . INHALATION RATE(lITmS/MIY 
h = SHOWER DURATION (MN) 
fib. AlR MCHANOE RATE (1NIN) 
01. TOTAL OURATION IN OHOWW ROCh (Ultj 
BW - BODY WEIOHT(KOl 
SV= SHOWERROOM AR VUUUE(nf*S) 
R . IOEALOAB LAW CONSlANl(ATM-Y*%MX/l’J ,, 
EF . D(POSURE FREOUENCY (OAYS/VEAJtl 
ED I DS’OSLRE DURATION (YEAR@ 
Al I AVERMING TIME (OAYq 

IPUT PHMMETERS: 

IMSTION: ADULT EXPOSURE OWMM CONTACT: ADULT MPOSURE 

R: “’ 2 
EF: : 350 
ED: 30 
ew: 70 
Al(NO?+: :‘. 10030 
Al(CAR): 25550 

COtWWSKbN 
FACTU? (NONCAR) - 2.74E-02 

COHVWSION 
FACTOA (CARCIE( - l.l7E-02 

AW 
ET: ‘.. 

lb400 
0.25 

EF: ‘. 359 
ED: 50 
ffw: “‘70 
AT(NOY: IWSO 
AT (CM): 25550 

CONVmslON 
FACTat (NONCAR) - b.wE-02 

COHVWSION 
FACl(IS (CARCIY = POSE-02 

IttAUllON: ADULT EXPOSURE 

R: 14 d: 1 
ew:- 70 C: 2 
D: IS Tl: 203 
Ok 20 1s: 210 
Rb: O.COBI Ml: 0.282 
SW 12 M2: 0 810 
ED: 30 T: 293 
A: o.ooca2 FR: 10 
EF: 350 AT: 10030 (NONCARl 25550 (CNwtJ 



I 
RISK ASSESSMENT sPREADSHEET - HOUSEHOLD USE a: QROUNDWATER (PAOE TWq 
NWIRP CILVERTON. NEW VORK 
SITE M - FUEL CAlBAATION AREA 
CALCUIATE 00sw: 

OW CONC. 
WWJ 

0.32 
0.053 
0.40s 

14 
5.2 

034 
0.29 

0.0115 
0.00s 
0.082 
0.003 

0.0085 
0.002 

O.OOW 
o.oW7 

0.001 
0.002 

MOLECULm HENRYS LAW MASS TRANSFW DERUAL Pmu. AR CONCENlRATlON 
WEK3HT CONSTANT COffFICIENT (KAI CONSTANT (MO-MIN/L,W~OWER~ 

02.13 
(W.10 
100.10 
133.41 
w3.w 
OS.42 
W.M 
a4.11 

&ME-03 
&WE-O3 
e.a2iz-03 
3.WE-02 
4.28E-03 
1.42x-01 
l.eoE-01 
1.3oE-08 
&40E-07 
3.WE-07 
2WE-00 
3.OOE-03 
3.WE-07 
2.8OE-07 
1.2OE-W 
O.lOE-05 
e 40E-OS 
4.OE-04 
4 WE-04 
O.WE-M 

1.7SEtOl 
l.luEtO1 
l.I3E+Ol 
i.MEtOl 
l.e6EtOi 
2.~5Etol 
1.77EtOi 
MQE-02 
I OIE-02 
?.OlE-02 
4.IE-01 
%.33EtOl 
l.WE-02 
l.lTE-02 
I.ME-02 
S.TSE+W 
s.3oEtw 
Q.wEtw 
0.48EtW 
O.4OEtW 
0 WE+00 
O.WEtW 
OWEtW 
O.WEtW 
O.WE+W 
0 WEtW 

0.045 
0.074 

0.08 
0.017 

O.W80 
0008 
0.016 

O.WM 
0.01 

zaoe-02 
2.04E-03 
2.SlE-02 
&12E-01 
3.2BE-01 
P.ITE-02 
l.OlE-02 
225E-00 
1.38E-00 
l.O¶E-05 
SME-00 

101.14 
101.94 
122.c7 
147.oo 
3w.w 
270.30 
22220 
lY.20 
110.10 

Nac.h2mtmr 0.12 120.20 
P--M.lh@qhlhti 0.072 142.20 
Dbmaalun o.oo2 la210 

0 WEtw 
0 wlztw 
O.WEtW 
OWE+00 
O.WEtW 
0 WE+00 
0 WEtW 
O.WE+W 
O.WEtW 
0 WE+00 
O.WEtW 
o.wEtw 
O.WE+W 
O.WEtW 

0.01 
0.015 

0.00 
0 033 
0.033 

0.004~ 
0.15 
0.34 

0.089 
0.000 

0.45 

4.498-M 
l.ME-07 
3.4SE-08 
IME-07 
t.TSE-03 
S.OTE-OS 
I.oiE. 03 
2.ME-03 
I.OOE-OS 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.wE+w 
o.ooEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
O.WEtW 
o.wEtw 
o.wEtoo 
o.ooEtw 
o.wEtw 
0.OOEt00 
o.wEtw 
o.wE+w 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.wEtw 



IRISK ASSESSMENT SPAFADSHEET - HOUSEHOLD USE OF OROUNOWATER (PAGE 7HREEl 
NWlAP CMVEATON. NEW YORK 
SITE M - FUEL CMBRATION AREA 
CALCULATE HAZLRD INDICES: 

ANNUAL ANNUAL ANNUAL 
INOESTION DERMM INHALATION 

CHEUICAL DOSE DOSE DOSE 

TOlrlU 
Elhybrntrnr 
XylrtW 
9.l.Gltkhbro+thn+ 
l.l-OIchblo+han+ 
Chbro&nr 
l.f-Dlchbror&rnr 
Pheml 
2-M4lhybhmol 
4-Mnlhybhenol 
2.COlm*ybhrml 
I$- Dkhbrobrntnr 
Bl@- +lhyh+rytphlhakb 
01- n-butvehibrklr 
DkIhybhLh&l+ 
Acrn@h&+nr 
FLar*n* 
Nqahlhdma 
2-M&yhvhthtiknn 
Db+ndun 

INOESTION OERMM 
rim Rm 

&77E-03 0.57E-M 4 OIE-03 
0 ME-M 152E-M 3 P2E-M 
1.1iE-02 2.lSE-03 4.51E-03 
3 ME-01 1 ME-02 l.WE-01 
1.42E-01 J.OTE-03 5 24E-02 
9.32E-03 l.SiE-M 4 23E-03 
7.05E-03 3.05E-M 3 WE-03 
3.15x-M 4.20E-w l.OlE-W 
1.37E-01 3 32E-w 2.&S-07 
2 25E-03 5 45E-OS 2.02E-00 
8 22E-05 2 WE-W l.l4E-W 
2.33E-M S.SOE-05 S.&JOE-OS 
5 45E-OS 4.ME-O5 l.OQE-W 
l.ME-05 1.32E-W 5 ME-W 
1.22E-05 2.231-07 S.wE-W 
2.74E-OS 0 97E-02 3.32E-W 
5 4.3E-OS 4.52E-OS S.OOE-W 
3 ZVE-03 550E-04 0 ME-M 
i.OTE-03 3 30E-04 S.SIE-04 
5.4lE-OS l.OPE-OS i.ME-OS 
o.wEtw OWEtW O.WE+W 
O.WE+W OWE+00 O.WE+W 
OWEtW 0ooEtw O.WE+W 
OOOEtW OWEtW OwEtW 
OWEtW O.OOEtW O.WE+W 
OOOEtW 0 WE+W OWEIW 
O.WEtW O.wEtW OWE4W 
OWEiW 0 wlz+w O.WE4W 
O.WEtW OWEIW O.WEtW 
OwEtW OWEtW OWE400 
OWEtW O.WE+W O.WE+W 
OWE+00 O.WE+W OWE+00 
OwEtW OWEtW O.WE+W 
0 WE+00 O.WECW 0 WE400 
OWEtW O.WE+W O.WEtW 
O.OOEtW O.WEtW O.WEtW 
O.WEtW O.WE+W O.WEtW 
O.WEtW O.WEtW O.WEtW 
O.OOE+W O.WE+W o.wEtw 

2 WE-01 
1 WE-01 
2 OOE+W 

.O WE-02 
l.WE-01 
4 WE-01 
O.WE-03 
e WE-01 
3 WE-02 
5.WE-03 
2 WE-02 
0 WE-02 
2 WE-02 
l.WE-01 
5 WE-01 
8 WE-02 
4 WE-02 
4.WE-02 
4 WE-02 
4.WE-03 

P.WE-01 
5. WE-02 
?.WE+W 
4.5OE-02’ 
i.WE-01 
4.WE-01 
O.WE-03 
3.WE-01 
3.WE-02 
2.5OE-02 
l.WE-02 
O.WE-02 
l.WE-02 
5.WE-02 
4.WE-01 
3.WE-02 
P.WE-O2 
2.WE-02 
2.WE-02 
2.WE-03 

INIMATION HAZARD INDEX 
RID IM3ESTION 

l.l4E-01 4 30E-02 
2.20E-01 0 ME-03 
O.OOE-02 5 SSE-03 
S.WE-01 4 25E4W 
1.40E- 01 1.42EtW 
2.WEtw 2 33E-02 

8 53E-01 
5 2SE-M 
2 74E-03 
4.498-01 
4.1lE-03 
2.5OE-03 
2.74E-03 
l.ME-04 
2.4OE-OS 
4.57E-04 
i.STE-03 
8 22E-02 
4.038-02 
1.37E-02 
o.wOE+w 
OWE400 
O.WEtW 
O.WE4W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WEtW 
O.WEtW 
0 WEtW 
o.wEtw 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE+& 
O.WEtW 
O.WE+W 
O.WE+W 
O.WEtW 

O.WE+W O.WE+W o.wEtw O.WE4W o.ooEtw O.WEtW O.WE+w 

TOTAL HUM0 INDEX 7.206Et 00 4.OSE- 01 1.wfitw &WE+ W 

HAZARD INDEX 
OEFIYM 

4.75E-03 
2.03E-03 
l.WE-03 
S.SlE-01 
S.OTE-02 
4.52E-M 
3.43E-02 
1.4M-05 
l.IlE-M 
2.18E-03 
2.2OE-M 
S.TClE-M 
4.32E-M 
2.03E-OS 
8.¶2E-07 
S.SPE-M 
2.2ilE-03 
2.75E-02 
ImE-02 
O.OTE-03 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
o.ooEtw 
o.wE+w 
o.wEtw 
O.WE4W 
O.WE+W 
o.ooEtw 
O.WEtW 
O.WE+W 
O.WE+W 
O.WEtW 
o.ooE+w 
o.ooE*w 
o.ooEtw 

HAZARD INDEX 
INHNATION 

3 SIE-02 
1.35E-03 
$358-02 
5 IOE-01 
4.48E-01 
1 TOE-03 
O.WE+W 
O.WEtW 
OWEtOO 
0wEtw 
o.ooE4w 
O.WE+W 
O.WEtW 
O.WE+W 
O.OOE+W 
o.ooEtw 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE1W 

, OWEtOO 
O.WEtW 
o.wEtw 
oooEtw 
OWE4W 
OWECW 
OWE4W 
OWE400 
OWE4W 
o-too 
O.WE+W 
O.WE+W 
o.ooEtw 
O.WE+W 
O.WE+W 
O.WE+W 
O.WEtW 
O.WEtW 
O.WE+W 

TOTAL 
HUARO INDEX 

S.35E-02 
1 24E-02 
S.O!E-02 
S.lJEtW 
l.WEtW 
ZME-02 
S.lTE-01 
5.30E-M 
P.SSE-03 
4.SlE-01 
4.4lE-03 
2.K&03 
3.lIE-03 
f.OlE-04 
2.45E-OS 
T.SOE-M . 
S.S3E-03 
l.lOE-01 
S.wE-O2 
2.37E-02 
o.ooE+w 
owE+w 
o.ooE+w 
O.WEtW 
O.WE+W 
o.ooE+w 
O.WE+W 
o.ooE4w 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.oaE+w 
0.ooE4w 
o.ooE+w 
O.WE+W 
o.ooE+w 
O.WEtW 
O.WEtW 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE a OROUNOWATEN (PAOE FOUAI 
NWIRP CALVENTON. NM YORK 
SITE M - C UEL CALKIRATION AREA 
CALCULATElNOIEMENTALCANCW.Rl9K: 

CHEMICAL 
LFETIME AM 
INGESTION OOSE 

LFETIME AVO 
OWMAL DOSE 

LFETIME AW CSF 
INHALATION DOSE INOESTION 

TOTAL 
CANCER RISK 

O.WE4W. 
O.WE+W 
O.WE+W 
O.WE+W 
o.ooEtw 
l.l6E-05 
2.40E-03 
O.WE+W 
O.WE+W 
O.WEtW 
o.wlttw 
O.WEtW 
S.OlE-07 
o.ooE4w 
o.ooEtw 
O.WEtW 
0 WE+W 
O.WE+W 
o.wtz+w 
o.oofz4w 
O.WE+W 
o.wEtw 
0wEtw 
O.WE+W 
O.WE+W 
0 WE4W 
o.wEtw 
o.wE+w 
o.wEtw 
o.ooE+w 
O.WEtW 
O.WEtW 
o.ooE+w 
o.wlitw 
o.ooBtw 
o.ooE+w 
o.oeE+&J 
O.WEtW 
O.OOEtOO o.wE+w O.WE+W 

0 WE+00 O.WEtW O.WEtW O.WEtw O.WEtW O.WE+W O.WE+W 

OTALRIBK 2.wE- 03 r.ese- 05 Z.wE-04 2.42s m 

4.10E-04 
O.OSE-OS 
O.P3E-M 

l.TZE-03 
1 WE-M 
2 WE-03 

CBF c5F CANCER RISK 
OENMAL INHAlATfON INOESTION 

OWEtOO 
o.wOE+w 
O.WEtW . 
O.WE+W 
O.WE+W 

2.WE-03 l.lOE-05 
&WE-O1 l.eOE-01 2.ME-03 

O.WE+W 
O.WE+W 
o.WEtW 
O.WEtW 
o.wE+w 

Z.wE-02 3.2eE-07 
omE+w 
o.ooE+w 
o.WEtW 
o.wEtw 
OWE+06 
O.WEtW 
O.WEtW 
o.ooEtw 
OWEtW 
o.wEtw 
0 WE400 
O.WEtW 
O.WE+W 
O.WE+W 
o.wEtw 
o.wE+w 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 
o.WEtW 
O.WEtW 
o.ooEtw 
o.WEtW 

CANCER RISK 
OERMM 

O.WEtW 
b.WE+W 
O.WEtW 
O.WE4W 
O.WE4W 
2.25E-07 
T.OJE-OS 
O.WE+W 
o.ooEtw 
O.WE+W 
o.WEtW 
O.WEtW 
S.wE-W 
O.WEtW 
o.ooEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.oce4po 
O.WE+W 
o.wEtw 
o.oeE+w 
o.WEtW 
o.ooEtw 
o.wEtw 
o.wEtw 
o.ooEtw 
O.ooE4W 
O.WE+W 
O.WE4W 
o.wEtw 
O.WEtW 
O.WEtW 
O.WE4W 
O.WEtW 
o.wEtw 
o.wE+w 

CANCER RISK 
INHALATION 

o.wE+W 
o.WEtW 
OooEtW 
o.WE+OO 
o.ooEtW 
OWE+00 
2.02E-M 
0 WE+W 
o.oofz+w 
O.WEtW 
O.Wf4W 
O.WE4W 
O.WEtW 
O.WE4W 
o.wE+w 
0.0043w 
O.wEtW 
o.wE4w 
O.WEtW 
O.WEtW 
o.wE4w 
o.wEtw 
O.WE4W 
o.ooE4w 
owE4w 
o.ooE*w 
o.ooEtw 
OWE4W 
o.ooE+w 
0 WE+00 
o.ooEtw 
o.ooEtw 
0 WE400 
o.ooE+w 
0 WE4W 
O.WEtW 
O.WE+W 
O.WE4W 

ToL*nr 
E29YbHIZW 
Xv*lla 
l.l.l-Rkhbroblhm 
l.l-Dlchbro+lhm 
Chbro&m. 
l.l-OIchbr0+ih+n4 
Phrm1 
2-Yohybhmol 
4-Mahybhmd 
2.cDbn~l 
1.2- Dkhbrob nrm+ 
Blmt2-rlhyhrxylph2mbb 
DCn-bulybhP&ml~ 
ONhybh2?abl+ 
Aewr~hthmm 
F kmr4na 
Nqhhrkm 
2-M+hyhohtid+na 

3 TEE-03 
3 OTE-04 
4 TEE-03 
l.ME-01 
8.!!E-02 
3.WE-03 
3.4lE-03 
1.35E-04 
S.ITE-OS 
P 83E-M 
3.52E-OS 
O.OIE-05 
2.351-05 
T.OSE-W 
8 ZZE-00 
l.lTE-OS 
2 SSE-OS 
1.41E-03 
045E-M 
2.35E-OS 
0 WEtW 
OWEtW 
0 WEIW 
O.WEtW 

&TOE-03 
IdiE-03 
7.74E-01 
1.32E-04 
l.aoE-06 
l.i2E-W 
2 338-01 

8.87E-02 
2 WE-02 
2.11E-03 i.OOE-03 
l.STE-03 &WE-01 
4.3lE-07 
l.l3E-07 
&ME-07 
4 ME-07 
3.WE-05 
8.541-W 1.40E-02 
2.83E-W 

1:28E-W 
1.4SE-W 
l.wE-W 
5.ME-07 
@.57E-00 
4 27E-W 
l.ME-05 

l.ME-w 
1.42E-W 
2.52E-w 
4.12E-M 
2.3SE-M 

2 WE-M 
1.41E-04 
&ME-W 
0 WE400 

8 WE-W 
o.wE+W 

0 WE4W 
0 WE4W 
0 WEtW 
O.WE+W 
O.WE+W 
0 WE4W 
O.WEtW 
o.WE+W 
o.WE+W 

0 WE400 
O.WE4W 
o.wEtw 
o.oeE+w 
O.WE+W 
o.wtztw 
O.WEtW 
o.wEtw 
O.WE+W 
O.WE+W 
O.WE+W 

O.WE+W 
0 WECW 
O.WEtW 
0 WE4W 
0 WE+00 
O.WE+W 
OWEtW 
O.WEtW 
O.WEtW 
O.WEtW 
OWE+00 
0 WE+00 
O.WEtW 

o.WE+W 
O.WEtW 
o.WE+W 
O.WE+W 

OWE400 
O.WE+W 

0 Wf4W 
O.WE4W 
o.wl2tw 
0 WE4W 
O.WE4W 

O.WEtW 
O.WE+W 
O.WE+W 
O.WEtW 
O.WEtW 

o.wEtw 
OWE4W 



ISK ASSESSMEN SPAEADSHEET - EXPOSUIES THlOUOH HOUSEHOLD USE U= QROUNOWATW 

ITE NAME: NWlRP CALVEATOM. NEW YCRK 
OCATION: SITE SA - FUEL CAllBRATlON AREA 
ATE: 12/20/34 

AZARD INDICES AND INOIEMENTALCANCER RISKS MIE CMCUIATEDBY ON THEFOLLOWHnM BPREADSHEETB. THREE MPOSUIEAOUTES ME CONSIOWEO: 
IMSTION OF OROUNDWATER. INHAlATlONOF VOLAllLES OlBIM SHOWEAINOBATHIN3. AND DWMAL CONTACT WHILE SHOWERINOBATHINO. 
SSUMPllONS AREOUTLINED BELOW. 

XPOSURE SCENARIO: 

EFWENCES: EPA DECEMBER 1050 
FOSTW AND Ctf3OST~SKl. lOS7 

IOESTlON: IM = (CrRxEFrEDj/(BWrATJ INHALATION: IM - (9 x R xI3 x EO)dBW xAT xRa x lE3)#Lh t MP(-Ra x O)IRa - EXqRa #(II+oI))m# 

WHERE: C - OAOUNOWATW CONCENTRATION (HO/lJ WHWE: 
R - IMESTION RATE (LITERS/DAY) 

S * VOLATILEOROANIC CHEMlCMOENWATlONRATE (03/CUBlC METWMIY 
R = INHALATKJN RATE (LITWSIMI~ 

EF = EXPOSURE FREOUENCY (DAY&YEAR) 
ED = DPOSWE DlRATlON (YEARQ 

R - BHOMR DURATION (MINj 

EW = BODY HIEIOHT(K(Y 
RI - AIR EXCHANDERATE (IIMIN) 

AT - AVERAOINO TIME (OAY,vg 
M - TOTAL OURATtON IN SHOWW ROOU (Mly 
BW - BODY hElOHT (Ka) 

BUMCONTACT: OM I (C~PC~AVKET~~~EO,~W~AT,~~OW) 
SV l SHOWER ROOM AR VOLUME (m*SJ 
R - IDEALOAB LAWCONSTANT(ATM-M**S,%CJ,%J ., 
EF = EXPOaClRE FREQUENCY (OAYSffEAR) 

WHWE: C - OROUNOWATER CONCENlRATK)N (MOM ED l MPOSLAE DURATION (YEAR@ 
PC - THE PWMECBILITYCONSTANT ff CHEMICAL (CM/HI) AT - AVERAOINO TIME (DAY4 
AV* THE BKINSIRFACEAREAAVAlVBLEFO)CONTACT(CK*2) 
ET - MPOSURE TIME (tf+S/DAn 
EF - EXPOSURE FREQUENCY (DAYSMEAR) 
ED - EU’OSUIE DlBAllON (YURQ 
SW = BODY WElOHT(Kq 
AT = AVERMIND TIME (DAY% 

IPUT PNIAMETEAS: 

IOESTK)N: CHKO D(POSUiE OWMAL CONTACT: CHILD EXPOSIAE 

R: ‘. :. . . 1 COHVWSION Av: ,..j:,y 7280; 
EF: 

CONVWSION 
‘. :. 3w FACTUi (NONCAR) I 5.3DE-02 Et : .., ,.. 0.25 

ED: 
FAClaR (NONCAR) I 1.1~~~01 

Bw: ‘:, ” 1: 
EF: .::..: 5u)i 

.COhvmSION E,,: -.:...:: 6: 
AT(NONJ: 2190 

CONVmslON 
FACTC3I (CARCIV - S.4BE-03 

AT(CARJ: 

Bw: ‘.j: 

25550 
FACTOR (CARCIY . 

AT(NOl+: ‘. ;‘: iik? 
o.wE-03 

AT (Cm): 25550 

IwLA7loN: CHILD MPOSWIE 

R: 14 d: 1 
ew: 15 l : 2 
I!+: IS T!: 223 
D1: 20 Ts: 315 
R0: o.ooe3 Ml: 0.232 
sv: 12 Mt: o.a1a 
ED: 30 T: 203 
A: o.oooo32 FR: 10 
EF: 350 AT: IWSO (NONCAR) 25550 (CARCI,, 



I RISK ASSESSYEN SPAEADSHEET - HOUSEHOLD USE OF OROUNDWATEfI IPADE TWCj 

I 
NWlRP cMVENTON. NEW Y’ORK 
SITE M - FUEL CAL~AATION AREA 
CALCULATE DOSES: 

OW CONC. 
IMWU 

0.32 
0.033 
0.40s 

14 
5.2 

034 
0.29 

0.0115 
000s 
0.082 
O.W3 

0.0085 
0.002 

O.OW1 
0.0007 

0.001 
o.oo2 

o.t2 
0.072 
0.002 

MOLECULM HENRYS LAW MASS TRANSFW DERMAL PWY. AA CONCENTNATlON 
WEK)Hf CONSTAN COEFICIENT (KA) CONSTANT (MO-UINAJSHOWER) 

92.13 
100.10 
100.18 
133.41 

96.00 
05.42 
90.04 
Ml1 

108.14 
lo&l4 
122.i7 
147.w 
3w.(12 
278.30 
222.20 
154.20 
110.20 
12820 
142.20 
103.19 

8 WE-03 
0 WE-03 
6 82E-03 
5 WE-02 
4.2OE-03 
t.48E-01 
l.WE-01 
1.3OE-W 
8.4OE-07 
3 WE-07 
&WE-w 
S.WE-03 
3.WE-07 
2.wE-07 
l.POE-W 
O.tOE-OS 
&40E-05 
4.WE-04 
4.WE-M 
&WE-04 

1.75Elot 
1.03Et01 
1.63E+Ol 
l.MEtOi 

, 1 WE+01 
?.lSE+Ol 
1.77c+01 
O.wE-02 
5 a1lz-02 
P.OlE-02 
4 OSE-Of 
1.33Etol 
l.wE-02 
l.l7E-02 
!J.wE-02 
3.7SEtoo 
3.3oEIW 
0.WEtW 
O.4IE+W 
949Etw 
o.wlttw 
0 WEtOO 
O.wEtw 
0 WE+00 
OWEtW 
OWEtW 
0 WE+00 
0 WEtW 
OWEtW 
0 WEtW 
O.wEtW 
O.WEtW 
O.WEtW 
O.wEtW 
OWE+00 
O.wEtW 
O.WE+W 
O.WEtOO 
O.WE+W 
O.WEtW 

O.WS 
0.074 

0.08 
0.017 

O.WM 
0.w.Y 
0.01e 

o.wss 
0.01 
0.01 

0.015 
0.W 

0.033 
0.033 

0.0048 
0.15 
0.34 

0.080 
o.ouo . 

0.15 

2.wE-02 
2.04E-03 
2.5lE-02 . . 
%12E-01 
3.2eE-01 
2.57E-02 
l.OIE-02 
%2SE-W 
l.wE-W 
l.oSE-O5 
&ME-W 
4.4PE-O4 
1 .O(E-07 
%45E-00 
1.02E-07 
1.73E-OS 
S.OIE-OS 
S.OlE-03 
Z.wE-03 
O.WE-01 
O.WE+W 
O.wEtW 
o.wE+W 
O.WE+W 
O.WEIW 
O.OOE+W 
O.WEtW 
O.wEtW 
O.WEtW 
O.WEtW 
O.WE+w 
o.ooE+w 
o.wEtoo 
o.w1+00 
O.WE+OO 
O.Wf%W 
O.WE+W 
O.WEtw 
O.WE+M 
O.WE+w 



bo+Elu’z wt3ce.C LO -3Wll 10+3m1 x3aNl atfvmi 1~10. 

wt3w'o 
wt3w'o 

oot3w~g wt#)o'o wt3M)‘o wt3M)‘o w+3MJo wt3w’o 
oot3wo wt3wo wt3w’o 

wt3w’o 
wt3w.o wt3w'o wt3wo 

oot3w’o wt3w’o wt3w’o 
wt3w’o 

wt3w’o wt300’0 wt3wo 
wt3M)‘o wt300’0 Wi3W’O 

wt3w’o 
wt3w’o wt3w’o wt3wo 

wt3w’o wt3w’o wt300‘0 
wt3w 0 

wt3w~o wt3w’o wt3w’o 
wt3w 0 wt3ooo wt3w‘o 

Wi3W~O 
wt3w.o wt3w’o wt3wo 

wt3w’o wt300’0 wt3w’o 
wt3w’o 

wt3w 0 wt3w’o wt3w 0 
oot3oo‘o wt300’0 wt3w.o 

wt3w’o 
wt3w.o wt3w’o wt3w 0 

wt3w’o wt3wo wt3wo 
wt3w’o 

wt3oo’o wt3w’o w+3w 0 
wt3w’u wt300’0 wt3w’o 

wt3oe’o 
wt3owo wt3w’o 

wt3w’o 
wt3wo 

wt300’0 wt3w 0 
w+300’0 

wt3w’o wt300’0 wt3wo 
w*3ooo wt3wo wt300’0 

w*3w’o 
w+3w~o wt3w 0 wt3w.o 

wt3w 0 wtwo wt3w’o 
wt3w.o wt3w’o 

wt3w~o wt3w 0 wt3w 0 
wt3oQ’o wt3w’o 

wt3oo’o 
wt3w’o wt3wo w+3w 0 

wt3w’o wt3wo w t300.0 
wt3w’o 

wt~w’o wt3w’o wt3w 0 
wt3wo WtPWo Wi3W‘O 

Wi3W’O 
wt3w’o wt3w’o wt3wo 

wt3wo wt3w’o 
wt3wo 

wt3wo 
004300’0 

Wf3W’O wt3w 0 wt3wo 
w+3000 wt3wo 

wt3w’o 
wt3w 0 wt3w’o wt3w 0 

wt3ooo wt3w 0 wt3wo 
wt3w’o 

WtIw’o 
wt3w~o 

Wi3W~O wt3w 0 
wt3w’o wt3w’o 

LO-EIn’* 
wt3w’o wt3w’o w+3w 0 

wt300’0 ZQ-354’) zo-3ozx co-3wz 
to-3wi 

co-3w.r SO-3D1.L 
wt3wo 

SO-36t’C w-302 I tnn,courqc 
to-35)‘) 

bO-3ov.z 
ao-3aw I to-300’2 LO-3009 co-3LS’Z 

wt3000 
w-3OL s to-300 t *~VWldW~WW -i 

zo-3zw bO-3LI’b zo-300’2 
co-3st.1 

zo-3W’C co-3BP v w-3FS I co-3L0 1 
WtBw’o 

ew-L(II(QI 
co-IW’C co-302.6 

CO-3sO’b 
zo-3W’C to-3w c so-351 2 50-318’1 

wt3w’o 
bo-302, eu.4. 

CQ-B?Ju’S c0-3L01 20-300’c 
SO-3695 

to-3000 so-3ss.1 SO-3SL.k SO-3oc 0 
wt3ooo 

l U*~qcbUIa) 
LO-3lL’B SO-PIS’S to-3w.t 

co-3OC'V 
10-300'9 10-321’1 LO-3LI’C 

wt3wo 
so-3Lcc •l9W4~bl*C 

so-3W'C to -3W’C zo-3W‘S 
co-3Db'l 

&O-3Wb e0-3Do‘c 
w*3000 

w-3OC'Z so-3Klc. *llWWl&W -u -lc 
w-3m.1 to-3ec.e ZO-POQ‘b 

co-3oL’o 
LO-3w 2 eo-30s 0 w-399.1 W-392’& 

wt3w’o 
~~rWWlh*‘-&a*-zl.~ 

w-3WO co-3w 0 
zo-3&O'& 

zo-awe zo-3we w-320, so-ICI'S 
oot3w.o 

w-BWS l uzu~qwqq~~a 41 
w-3tz's CO-3650 EO-3w'k 

wt3so', 
zo-3002 W-3zc.s 

wt3wo 
oo-3czs w-320'6 l~~Wu*wla 3’1 

co-3LO'C wt3so~l 
CO-3650 

so-3bCI 
wt3w~o 

EO-30SL co-3ws so-3K8 co-BMS l~~*WmnW-l 
w-3H'l co-3ac9 LO-3wc zo-3ws 

cO-3sz'l 
W-3CCI 

wt3wo 
W-320'S w-30LC IouWWWw -2 

so-3sr'z CO-3CZ.b IO-300 c bO-300.0 
wt3z1~z 

w-369’C w-399‘1 
wt3000 

w-BSC 1 l=JWG 
zo-3W’O wt3w:z co-300'6 co-3W.8 

zo-31fS 
zo-31L'I 

cO-3c6~I 
CO-BOWS zo-3591 l uw(l*o4~~la -1’1 

co-3Ll'l zo-3ccs wt3w z to-3ooc IO-3w.v 
wt3IWs 

EO-30C'Z w-30b.C zo-3LlL 
wt3w’z 

9mwo4ll: 
zo-3of.s wt3Zc'c LO-30t’L bO-3OO'i 

~ot30E’; 
IO-3W.l LO-PLI'Z co-30Es 

w+3wz 
LO-3zcc l wlg*o4qala-I’1 

IO-3.2)') wt3w.e IO-3W’C LO-3001' 
10-3m0'a to-305'2 

LO-IOS'C bO-BLZ’L zo-311’2 IO-356 e .~ny.wvll(U -b’1’1 
co-3po'I LO-302') ZO-3W 6 wt3w’z w+3wz 

zo-301% co-3oc 0 
z0-3Sz’z co-3LL’C LO-365 2 -wh 

co-355’0 LO-3i1.z LO-3002 zo-300’0 to-300 1 
to-3SL.Z 

co-3CO.I 
to-3ba b 

co-3W’Z co-3b12 
co-3oE’8 

l U*ZU*qAWj 
10-310.1 bO-3bl.L to-3W’Z LO-300 2 zo-3LO.b co-399 t to-350 z l urlo1 

x3w1 awzvH NOllVlVHNl wwki3a N01183Wl QItl (Yu 
lWlO1 

3800 
~30~1 awmti 

3600. 3600 
x3ota awmH 

lV3lW3H3 
x3aNl auvzvti NOllVlVHNl NOllS3DNI NOIlVlVtiNI Nwu3a NO1163 ON1 

WilNNV WI-INNV 1VnNNV 
:633laNi awmi 31vmmc 

V3WNOIlVLiBlV3 l3nj -W 3116 
)ltDAM3N'NOlMAN3 dUlMN 

l33wi13ovd) u32vMaNnokm do 3sn aioH3snoH - 133HsaV3Yds w3wss3ssv xslt 



RISK ASSESSMENT CALCULATIONS 

P”“p 
SITE 7 - FUEL DEPOT 



RISK ASSESSMENT SPREADSHEET - INCIDENTK INGESTION OF SOL 

SITE NAUE’ 
LOCATION: 
DATE: 

NWIRP CKYERTON, NEW YORK 
;lTE& FLlEL DEPOT AREA (CURRENT LAND USE - SURFACEfSLlRSURFACE~BOL5) 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
I3’OSURES TliRCUUi PCA INGESTION ABE COFBIDERED. 
ASSUMPTIONS ARE OlJlLlNKl BECW 

ElS’O!MRE SCENARIO. 

RELEVANT EOUATKJN: IEX- (Cr IA r FIX EF xED)/(EW xA7x 1EcJ 

’ II!. SOIL INOESllDN RA7E (MO/EVENl) 
EF - EXFUSJRE FRMLENCY(EVENTS/YEAR) 
FI . FRJCllON FROM CCNTAMINATED SCURCE 
EU - EXPOSURE DURATION (YEARS) 
SW- BCOY wEK3HT(Ko) 
AT - AVERAQIM TIME (DAYS) 

’ 

ENTER INPUT PARAMETERS: 

luul MAmlENANcfi woRmI: 

IR: 60 
EF: so 
FI. 1 
ED: 2s 
BW: ?O 
Al’(CAR) 255% 
AT(NCN): BUS 

%3EAMINE CCNVERsloN FLCTCRS. 
4CUT: 
(F: 0 78E-03 (AVO ANNUAL OOSE, ff: 3.48E-00 (AVOANNUAL OOSQ 



~15K ASSESSMENT SPREADSHEET - INCIDENTK INOEgTlON OF SOS. (PAGE TWO) 
WIRP CKYERTON. NEW YORK 
ITE 7 - FUEL DEPOT AREA (CURRENT LAND USE - 8URFACEISUBSURFACE BOlC9) 
lcCUATE DOSES: 

Y WTH ANNUK ADUT ANNUK UFETIYE AVERAGE RFD CSF 
:lEwCK c (WKO) DOSE (UGKQ/DAY)DOSE (MQKQlDAY) DOSE (hK3MUDAY)(N0K~AY) (KC%--DAYilK3) 

0.03 
0.270 
0.112 
0.015 
0.071 
OW7 
O.OW 
0.205 
0.03a 

0.3 

ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERA 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 

2.94E- 02 
2.70E-W 
l.lOE-w 
S.SZE-W 
O.OSE-00 
&ME- OS 
9.391-W 
2.SOE-W 
3.S2E-00 
2.04E-W 
O.OOEtW 
O.OOHOO 
O.OOHOO 
O.OOEtW 
O.OOEt 00 
O.WEtOO 
O.WEtW 
O.WHW 
O.WHoo 
o.wEtw 
owuw 
O.WH 00 
O.WHW 
o.wEtw 
O.WH 00 
o.wEtw 
o.wE+ 00 
O.WHW 
O.WHW 
O.OOH w 
O.WH 00 
O.wHoo 
O.WH 00 
O.WHW 
o.wEt 00 
O.WHW 
o.wE+w 
O.OOEt 00 
O.WH 00 
OWHW 
O.WHW 
O.WHW 
OWHW 
o.wE+w 
O.OOH 00 
O.WHW 
OWHW 
o.wE+w 
owuw 
OWEtW 
OWHW 
owuw 
OWHW 
O.WH 00 
o.oou 00 
o.ooE+ 00 
o.wti+w 
o.ooEt 00 
O.WH 00 
o.wEtw 
O.WE+W 

l.O5E-69 2.WE02 
&ME-OB l.OOE-01 
S.OlE-OS 
2 B?E-09 

, 2.48E-OS 
2.3448-w 
3.35E- 00 
9.2OE-09 
l.Zt!E-00 
l.O5E-OS 
O.WH 00 
o.wEt 00 
o.oou 00 
O.WH w 
O.WH 00 
O.WH w 
O.WH 00 
O.WHW 
O.WH w 
O.WH 00 
o.wu 00 
o.wE+ 00 
owuw 
o.wEtw 
o.wE+w 
o.wE+w 
o.wEt 00 
O.WE+ 00 
OWHW 
o.ooEt 00 
o.wE+w 
OWHW 
OWEtW 
O.WHW 
o.wu 00 
O.WRW 
o.wE+ 00 
o.wuw 
o.wE+ 00 
OWEtW 
OWHW 
o.wu w 
OWEtW 
o.wu w 
owE+w 
owuw 
owE+w 
o.wE+w 
owE+w 
oooE+w 
owE+w 
OWEtW 
OWEtW 
OWRW 
OWHW 
owE+w 
OWRW 
O.WR w 
OWEtW 
o.wu 00 
owuw 

?.3OE-02 
7.SoE-01 
l.SoE-o2 
7.5oHw 
I.SoE-OS 

4.wE-02 
7.SOE-01 

S.WE-02 



II& ASSESSMENT SPREADSHEET - INCIDENThL INOESTIDN DF 801. (PA@? THREE) 
IWIRP CKYEATON. NEW YORK 
ITE 7 - FUEL DEPOT AREA (CURRENT LAND USE - BURFACWSU88URFACE 80,Ls) 
EIERMINE HAZARD INDlCES ANDCHJCER RISK: 

HAZARD INDEX HA7MD INDEX 
:HHIICK 

‘INCREYENTK 
YOUTH ADUT CANCEA RISK 

~cn-oqphm3e ERR 1 47E- 07 o.wEt 00 
l-n- uyi@lhalal* ERR 2 7OE- 07 o.wEt 00 
=0(a)-- o.wuw OOOEtW 2 EOE- i0 
mzc(b)llrrmhene o.wEtw O.OOH w 2.17E-00 
WzqkylrJinti o.wEtw OOOEtoo l.IlE- 10 

~WhJF~ OWHW OOOEtW l.llE-08 
o.wEtw 

kJmmhene 
OOOHW 2.451- 11 

ERR 6 4SE-07 o.wEtw 
dmO(l.2,3-cdpymr O.WHW o.wEtw 
r- 

O.lllE- IO 
ERR 2.72E- 07 O.WH 00 

o.wEtw O.WEt 00 O.WEt 00 
O.WH w OOOHW O.WEt w 
O.WHW O.OOH w O.WH w 
OWEtW O.OOH w O.WEtW 
o.wuw o.wEtw O.WH w 
O.WHW O.OOH 00 o.wuw 
O.WEt 00 OOOHw O.WHW 
o.wE+w o.ooEt w O.WHW 
O.WEtW o.ooEt 00 o.wuw 
o.wuw O.OOH 00 O.WHW 
OWHW O.WHW O.WHOO 
o.wEtw o.wEt 00 O.ooHw 
O.WH 00 OWEtW O.WHOO 
o.wuw o.wEtw o.wEtw 
o.wEt w o.ooEt 00 O.WHW 
OooEtW OOOEtW o.wEt 00 
O.WHW 000Etw O.WEtW 
O.WHW OWEtW O.WH w 
O.WHW OOOHW O.WEt 00 
O.WH w o.ooEt 00 O.WEt w 
o.wu 00 o.wEt 00 O.WH w 
o.wEtw o.ooEt 00 o.wuw 
O.WEtW o.wEtw O.WH w 
O.WHW OOOHW o.wEt w 
OWHW ooouw O.WEt 00 
o.wEtw OWHW o.wEt 00 
o.wEtw OOOHW o.wEt 00 
O.WEt 00 OWHW O.WEt 00 
o.wEtw owuw O.WEt w 
o.wuw O.OOEtW O.WH 00 
o.wEtw o.ooEtoo O.WH 00 
o.wEtw o.oou 00 o.wEtw 
o.wEtw O.OOEt w owuw 
o.wEtw 0.00H00 O.WEtOO 
OWHW owuw O.WH w 
OWHW OOOEtW O.WEt 00 
o.wEtw 000Etw O.WH 00 
OWHW O.OOEt 00 O.WEt w’ 
o.wEt w O.WHW O.WEtW 
o.wu 00 o.ooEtoo 0.00H00 
O.WEt 00 O.OOEt w O.WEt 00 
owuw 0.00H00 O.WH 00 
o.wEtw o.ooEt w o.wEt 00 
O.WH 00 OOOHW o.wEtoo 
OWHW 0.00!3w O.WEt 00 
O.WHW OWHW O.WEt 00 
O.WEtW O.OOEt 00 O.WH 00 
o.wEtw o.ooEt 00 O.WH w 
o.wEtw OWEtW OWEtW 
OWHW o.ooEt w O.WH 00 
O.WEt 00 O.WH 00 O.WH 00 

3TAl ERR Z.O4E-06 2.07E- 01) 



RISK ASSESSYEN SPREMSHEET - DIRECT DERYK CONTACT WITH SML 

SITE NAME NWIRP CKb3lTON. NEW Y&K 
LOCATION: SITE 7 - FUEL DEPOT AREA 
DATE: 12mFJ4 

EXPOSURE SCENARK) - Drm~lmnl~cl wh ral(clrrnl lmdwr - Srlac~~oI con*bdrodonM 

f3axw-r mumx OEX-(CxSAxAFxA89xEFxED),1BWxATx1E6) 

c - co~mrFanord IN SOL(MwQ) 
3Af - rouibi 3KIN SURFACE AREA (SO CMDAI): 
S# - AOlLT SKIN SURF- AREA(SQCMII)AY): 
hf - ADKREMZE FACTOR(MGRQCM): 

A33 . ASS)RPTlON FRACTK?N: 
(OECIMPL FfwTlcw) 

voc?l: 0. f 
BNA&PESTClDES: 0.05 
Pcss: 0.03 
METALS: 0.001 

EF 1 - YC4.k EX’OSURE FREUJEMX (OAYSflEM): 
EF2 - NJDUT EXFOwRE FRMLENCY(OAYS/YEM(): 
ED1 . YOUTH EXPOSURE DURATlON(YEARS: 
ED2 - ACUT EXPOSURE UJRATICN (YEARS): 

:.32a 
50 

,“. 0 
25 

SWi - COY WEIM AOCLESCENT (Ka): 
SW2 . BODY WEIOHT ADULT (Kq: 
All - AVBMl~TlME(MYS).NONCM(CINWENS~o~: 
in - Avmmta3nh4Epb4Y~. NC~JCARCIN~~ENS(ACUT): 
Al3 .AVfflMlNOTlME(MYS).~IN03ENS: 

1s 

212 
212s 

2%50 

DIXRMINE CONVERSION FACTCM: 
DEX- (C)*(sr,mCM).(hJ KvsQC~(ms)*(EFDAYS~EMI~(EDYEFRSMATOAYSMWYKa)~i KMEB Ma) 

DOSq0ut~ - (CFl)‘(C)‘(ASS) CFt - O.OOHOO CMCER RISK - (CF3)‘(C)*(ASS) CF3 - 2.598-W 

u3sEed.a - (CF2)‘(C)‘(ABS) CF2 - 7.2e-w 



iISK ASSESSMENT BPREADSHEET - DIRECT DERMK CONTACT WITH SDlL (PAGE ‘IWO) 
WIRP CKVERTON. NEW YOM 
ITE 7 - FUEL DEPOT AREA 
KCLLATE WSES: 

c (UOKQ) 
ABSDRPTtDN ANNUK ADUT LIFETIME AVERAM RFD Qtm CSF dtm 
FRLCTION DOSE (MCMalDAY) DDSE (MCMColOAY) (UoKCh’DAY) (KC&DAY/MO 

0.03 
0 270 
0 112 
0 035 
0071 
0 017 
0.030 
0 235 
0036 

03 

001 
0.05 
0.05 
0 OS 
0.05 
0.05 
0.0s 
0.05 
0.05 
005 

LOSE- 00 
t OOE-07 
4 OEE- 08 
3 0.9E- 03 
2 57E- 0.3 
Z.UE- W 
3.48E- 00 
o.ooE-OS 
l.JOE-03 
100E-07 
O.OOH 00 
o.wEt w 
O.WE+OO 
O.WH w 
O.WEt 00 
O.WHW 
O.WEt 00 
O.WEt 00 
O.WH w 
0.wE-l 00 
o.ooEl w 
o.wE+ w 
O.WHW 
o.wE+w 
O.WHW 
o.wEtw 
O.WHW 
O.WHW 
o.wEtw 
O.WH 00 
o.wEtw 
o.wEc 00 
o.wE+ 00 
o.wE+ 00 
O.WH 00 
oooE+w 
OOOHW 
O.WH w 
owE+w 
o.ooE4 00 
O.OOEt 00 
O.WH 00 
000Etw 
o.ooE+ 00 
o.ooEt 00 
OWHW 
O.WH 00 
O.OOH 00 
.O.WH 00 
O.WH 00 
OWHW 
O.WH 00 
O.WH 00 
O.WHW 
O.WHW 
o.wE+w 
OWEtW 
O.WHW 
o.wE)w 
o.wEt 00 

3 WE- 00 
3.57E- 08 
1.4SE-01 
l.iOE-0.9 
3. IOE- 03 
O.tl7E- 03 
124th 08 
3 45E- 0.9 
4.3clE- 00 
3.83E- 03 
O.WH 00 
O.WH 00 
O.WH w 
O.WH w 
o.wEtw 
O.WH 00 
O.WE+ 00 
O.WH 00 
O.WH 00 
O.WEtW 
O.WH w 
o.ooew 
o.wE+ w 
O.WH 00 
O.WH w 
o.wEl w 
O.WH w 
O.WH w 
O.WH 00 
O.WH w 
O.WH w 
O.WH 00 
o.wEtw 
o.wEt w 
O.WH 00 
O.WH w 
O.WH w 
O.WH 00 
O.WH 00 
o.wEt 00 
O.WH 00 
O.WHW 
o.ool3w 
OWEtW 
O.WH 00 
o.wE+ 00 
O.WH 00 
O.WH 00 
O.WHW 
O.WH 00 
O.WHW 
O.WHW 
O.WH w 
o.wEt w 
O.WH 00 
o.wE+w 
o.wEt w 
O.WH 00 
o.wEt 00 
O.WH 00 

l.IOE-02 
S.WE-02 

1.4OE-01 
1.4OHW 
l4OE-01 
4 OOH 01 
1.4OE-02 

P.WE- 02 
l.u)E+W 

l.OSE-02 



Y
 

%
 



RISK ASSESSUENT SPREMSHEET - IMCIDENTM IH3ESlION tX SOL 

8llE NAYE NWIRP CKVERTON. NEW YORK 
LOCATION: 
DATE: 

SITE 7 - F&L DEPOT AREA (FUTURE LAMJ USE - SURFACUSUBSURFACE SOILS) 
wnoB4 

HAZARD INDICEIAHD INCAEMENTM CANCER RISK9 ARE CALCULATED BY THIS 8PREAOSHEET. 
E%‘OSlJRES THAOUM PCA IM3ESTloN ARE CONSIDERED. muwnms ARE OUILINEO BElJm. 

EXPOSURE SCENARIO: 

I RELEVANT EOUATION: IEX . (C x IA x FIX 5 x EfJ)/(OW I AT x tE4 
I 

WHERE C = MEAN CONZENTRATION IN SOL BMARE (MCMO) 
IR = SOIL INOESTION RATE (M’.QEVENl) 
EF = EXPOSURE FREQLENCY (EVENTSmAJl) 
FI = FRICllON FROM CCNTAMINATEO SUJRCE 
ED = EXPOSURE DURATION (YEARS 
Bw = ECOY YvEmfr(Kq 
AT = AVERMIM TlME (MYS) 

ENTER INPUT PARAMETERS: 

ADUT RESICENT: CHID RESIOM: 

IA: IW IR: 2bl 

I EF: 350 
FI: 
ED: .:. 

1 
24 

EF: 3s 
FI: 1 
ED: 0 

6W: 70 6W: 13 
AT(CN4): 2l30 AT(CAA): 23334 
ATNON): WOO AT(NON): 2130 

OEIEAMINE CCNVWSON FKTORS: 
MUT: YOUTH: MuT/YOIJIH (#NCER RI!X): 

CF: 1.37E-03 (AVO ANNUAL DOSQ CF: 123E-05 (AVO ANNUAL OOSQ CF: 1.57E-06 



00 UW’O 
wuwo 
wuwo 
w UW’O 
wt3ooo 
wuwo 
WUW’O 
w&oo 
WYWO 
wuwo 
wi3wo 
OOUWO 
WUW’O 

00+300’0 
WUW’O 
wuwo 
w UW’O 

l wuwo 
wuwo 

00 UW’O 

WUW’O 

wuwo 

00 +300’0 

wuwo 

00 UOO’O 

WMW’O 

wuwo 
wuwo 
00 UW’O 
wuwo 
WUW’O 
wuwo 
WUW’O 
wuwo 
wuwo 
wuwo 
wuwo 
00 UW’O 
wuwo 

wuwo wumo w+3000 
wt3wo 00 +I000 00 t3W~O 
wuwo 00 UW’O wuwo 
00 uooo wuwo w uooo 
WUW~O 00 UW’O 00 UW~O 
wuwo wuwo wuwo 
w UW’O 00 UW’O w t300~0 
00 UOO’O wuwo wt3000 
00 UOQO w UW~O w EIW~O 
wuwo 00 UW’O w +300’0 
oo+3wo 00 UW’O wuwo 
00 UW’O wuwo wuwo 
WUW‘O WUW’O wuwo 
00 UW’O w*3wo w UW’O 
Wi3W’O 00 EIW’O 00 UW’O 
w UW’O WUW’O wuwo 
w UW’O 00 uw.0 WUW~O 
00 UW~O 00 UW’O wuwo 
wuwo wuwo wuwo 
00 4300’0 00 UW’O 00 UW’O 
wuooo wuwo wuwo 

20-3wc 
to-WC’1 

W-3W’C 
co -3of’L 
W UOC’L 
to -3oc’L 

WUW’O 
00 UW’O 
wuwo 
LO-3OL’C 
w-3W’S 
LO-3si t 
LO:3051 
LO-350’) 

00 UW’O 
WYW’O 
wuwo 
LO-3O’C 
90 -3WP 
LO-3EO’C 
LO-3W~ 
90-391‘a 

00 UW’O 
so -3co c 
LO -300 * 
00 -3s c 

LO-WC1 
20 -3ac.L 

00-3EL.3 
10-391’L 
LO-3ES’l 
LO -3LlL’C 
80-311, 

w -3cz.1 
LO -315 0 

LO-31b.1 . asu~Jmlolbaa IO-ICF’L Pur(urarUhbam 
10-351’1 .=wJlu~mw 

10-300~ LO-3zc P asls\pdW -u-II 
20 -300’2 80-301 t awwt~-ulc 

bf~>rwr)(AV~~) 3500 fAVO&WOW) 3SOO(AVOlO~Dd 3600 LorExl) 3 TVOlW3H: 
OjtJ 3DVtl3AV 3WlEk!ll -MlNHV 1lWJV -wrlNNv HllloA 

:s3scu 31vn3w: 
(61108 33vmwmw33vm-86 - 3Sll tlNVl3UIWl4 V3W lOd30 13tM - L 31V 

XJOA M3N ‘NOlllM-U3 dUlMl 

LO-390 0 
00 -300.1 
00 -3W’l 
90 -3CS c 
LO -3wc 

co 
OCO’O 
592’0 
wo ‘0 
LW’O 
b LO’0 
SW0 
211’0 
0110 
two 

w uw.0 
wuw’o 
WUW’O 
wuwo 
wuwo 
w UW~O 
wuwo 
WUW’O 
w uw.0 
wuwo 
00 i3W’O 
WUW‘O 
WUW’O 
WUW’O 

wuwo 
00 UW’O 
Wt3WO 
wuwo 
00 uw’o 
WUW’O 
00 UOO’O 
00 UW’O 
wuwo 
00 uw.0 
00 UW’O 
w UW’O 
00 UW’O 
00 UW’O 

w UW’O 
wuooo 
wuwo 
wuwo 
00 UW’O 
00 uw.0 
00 UW~O 
wt3wo 
00 UW’O 
WUW~O 
WUW’O 
WUW~O 
wuwo 
WUW’O 
WUW’O 
00 UW~O 

(OMl XWd) -305 40 NOll.S3oNI ?VlNXWNI - 133HSM3tld8 lN311683SSV I(611 



I RISK ASBESSYENT SPREADSHEET - INCIDENTAL INOESTION OF SOL (PAM THREE) 

I 

NWIRP CKVERTON. NEW YORK 
SITE 7 - FUEL DEPOT AREA (FUTURE LAND USE - .9URFACOSUBSURFACE SOlLsl 
DETERMINE HAiMD INIXES AND CbJKXR RISX: 

I HAZARD INDEX HAZARD INDEX 
CHEYICAL YOUTH ADUT 

INCAEM ENTAL 
CAHCER RISK 

O.OOH 00 
O.ooH 00 
l.Zlx-08 
0.7lE-00 

102E- OS 
3.53E- OS 
O.OOEtOO 
o.ool3w 
o.wEtw 
O.wE+w 
O.WHW 
&47E-05 
O.WHW 
1.28E-04 

2.05E- OS 
3.7.3G00 
0 WE+00 
OWHW 
OWEtW. 
0 OOH 00 
OOOEtOO 
0 OIE- 08 
O.WH 00 
1.37E-OS 
O.WH 00 
o.ww 00 

3.llE-0-S 
7.8OE- 07 
I.10500 
O.WHW 
4.ltE-08 
o.wEtw 
O.WH 00 
o.oomw 

o.ooEt w 
0 OOH 00 
OWHOO 
OWHW 
O.WH 00 
OWEtW 
OWEtW 

O.WHW 
o.wEtw 
O.WHW 
O.WHW 
o.ooEtw 

o.wEtw 
OWEtW 
O.WH 00 
OWHW 

O.WH w 
o.wEtw 

O.WHW 
o.wEtw 
O.WHW 

o.wEt w 
o.wEt 00 
O.WHW 
OOOHW 
OWHOO 
OWHW 
O.WH w 
o.wEt 00 
O.WHW 
O.WHW 
OWHW 
o.wEIw 
o.wEt 00 

o.wl3 00 
o.wEt 00 
O.WH 00 
O.WH w 
O.WH w 
o.ool3w 
O.WHW 
O.WHOO 

O.WHW 
OWEtW 
OWEtW 
OWHW 
O.WHW 
o.wEtw 
o.wEt 00 
O.WHW 
O.WH 00 
O.WHW 
O.WHW 
O.WHW 
O.WH w 
OWHW 
O.WHW 

o.wEtw 
O.WHW 
O.WHW 
O.WH 00 
o.ool3w 
O.WHW 
OooEtW 
O.WH 00 
o.wEt 00 
O.WE+W 
O.WHW 
O.WH w 
O.WHW 

OWEtW 
o.wEt 00 
O.WH 00 
o.wEt w 
O.WH 00 
OWEtW 
OWEtW 
OWHW 
OWEtW 
O.WH w 
O.WH 00 
O.WH 00 
O.WH 00 
o.oof3 00 
O.WH 00 
O.WH 00 
OWEtW 
o.wEt 00 
o.wEtw 
0 WHO0 
o.wEtw 
O.WH 00 
o.wEt w 
o.wEt w 
O.WH 00 
O.OOH 00 

o.wEtw 
OWHW 
o.wEt 00 
O.WH 00 
O.WH 00 
OWHW 
O.WH 00 
o.wlsw 
O.WH 00 
O.WH 00 
O.WHW 
o.wEt 00 
o.wEt 00 
O.WHW 

O.WHOO 
O.WHW 
o.wEt w 
O.WH 00 
O.WH 00 
O.WHW 
o.ooEtw 
O.WHW 
O.WH w 
O.WHW 
o.ooEt 00 
O.WH 00 
o.wEtw 
o.wE+w 
o.ooEtw 
O.WHW 

OWEtW 
OWEtW 
OWHW 
O.WCLW 
O.WHW 
o.wE+w 
o.wEbw 

OWHW 
O.WH 00 

o.wEtw 0 OOH 00 o.ooEtw 
O.WHW o.wEtw O.WHOO 

o.wEtw OWHW o.oofsw 

OTM 2.67s04 2 WE-05 0.22E-07 



RIBK ASSESSMENT SPREADSHEET - DIRECT DERMK CONTACT WITH 8OlL 

BlTE NAUtZ NWIRP CKVERTON. NEW YORK 
LOCATION: SITE 7 - FUEL DEPOT AREA 
DATE: w2oFJ4 

WposUE SCENNWO - kmal amtacl WI% sol (Fubre kmluss - ShwivB~bourhcs sol conskk4 

RELEVM EQUQICN: DM- (CxSAxAf xAB!?xEFxED)@iWxATxlE6) 

YHERB c - CObcENTRAnON IN SOL (Ma) 
BAI - YOUTH SKIN SLfl=ACE MZA (So arOA+j : 
Sk2 - ADUT MN SURFMZ AREA(SQCMxIAy): 

“‘. ..m 
-.::e170 

AF - ADCfREMCE FAClOR(MQRQCM): 0.6 

MS = msXwlONFRACTION: VOCSZ 0.1 
(DECIMK FRACTION) SNASrPESTICIDES: 0.06 

Pcss: 0.m 
METALB: osoi 

5 1 . YOUTH OBOSURE FREQUENCY (DAYS/Yw): :I”.” .: * 
EF2 - CDUf EXRXJRE FRMLENCY(DAYS/YEAR): 39) 
El1 - YOU-H ExPOScR DLWGlON(YEbJX5): 

‘.j . ! 
: : .: : ,:.. * 

ED2 - ACUT EXPOSURE ClJRATlaJ (YEARS): 
SWI - SOOY WEloHl ADCLESCEM (Ka): :.: % 

BW2 -~BCCNWUQHlbDULT(K~: 
ATI I AVERMlMnME (MYS). NONCARCINOQENS (YOUTH): 
Al2 - AVWWlNGTIME(MY6).NOEICARClNOOENS(ADUT): 

! &!j 

Al3 - AVERWIt4CiTlME(tMYS). CARCINCMNS: ALiz 

IElERMINE CCMVWM84 FACTCM: 
~~-(C)‘(~A~~C~(AFM(~~SPC~(~BS)‘(EFDAYS/I~(B)YEIV~SMATDAYSMBWKO)~(KOCIE~MO) 

DOSEynuh - (CFl)*Q’(ABB) , CFI - 644.605 CPNCER RISK - (CF3)yC).(ABS) 
W85d1- (CF2)‘(C)‘(ASS) CF2 - 5.0~05 

CF3 - 21~Ck 

I 
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OO+Tw)‘O m t33.70 

:zg:: m+3wo m+3mo 

Eg:: :E:: 
m+IX)‘o 
M+3lDO 

memo w +33x0 00+33X0 
mizuo.0 m +3x0 

g=:; 
rnt3m.o al +3xro 
m+3xTo m +33x0 gg:; 
0043YJO M+320’0 
03+33X0 m +3xro m-0 
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00 +3x0 ggg; 
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m +3x70 M+MO W+poD 
m+3wo m two 00+3aD 
OD43XJ’O 00 +3x30 mwlo0 
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!lBK ASSESBYENT SPREADSHEET - DIRECT DERMAL CONTACT WITH BOlL (PAGE THREE) 
tWlRP CKVERTON. NEW YORK 
ITE7- FLELOEPOT AREA 
EERMINE HA.?AFiD INDKES AND CHAUCER ~1%: 

HAZARO INDEX 
YOUTH 

7.u.x-ca 
233s05 
0003m 
o.ca+m 
o.whm 
o.ocem 
o.aism 
5.59245 
o.ou3m 
6.4~0!5 
o.co3 a3 
o.astoa 
o.asbm 
O.GE+ti 
oaxtm 
o.cstm 
ooatm 
o.as+ 00 
oocsm 
ocuz+m 
0.0x+ 00 
ommm 
o.ocE+ 00 
o.ca+m 
o.omm 
0.03300 
o.oof3m 
oocE+m 
om3m 
o.oaz+co 
o.oomm 
0.033 00 
0.0s 00 
o.arx+m 
o.oM 00 
oomoo 
o.omm 
o.ous+m 
0.0x+00 
0.06+ 00 
o.ooHm 
o.oustm 
o.ixem 
0.03300 
o.oMm 
o.cuztoa 
o.oMm 
o.oMm 
ocstoo 
o.mE+oo 
O.OE+OO 
o.amm 
o.miz+m 
0.a3300 
o.mhm 
o.atz+m 
o.as+ 00 
o.oMm 
o.omm 
om+m 

HAURO INDEX 
ADULT 

4.23sce 
IACE-OS 
o.ocEtm 
o.m.300 
o.mHm 
o.oa3m 
o.aem 
3.3E-05 
o.aEt 00 
aKE-05 
o.axtoo 
W3z+m 
o.oaz+m 
o.ocs+m 
o.ocE+m 
o.aMm 
o.amm 
o.m+ 00 
o.ocam 
o.a~+ 00 
o.catm 
occstm 
o.omm 
o.e+m 
o.ocEtm 
o.cuztm 
0.03300 
o.aEtm 
o.ouztm 
o.cuz+co 
o.ofm m 
o.cstm 
o.ocem 
o.omoo 
o.oMm 
o.oaz+m 
o.ocm 00 
o.csim 
o.oustcu 
o.oMm 
oaeoo 
cm300 
o.obtm 
0.~23 00 
o.ociztm 
o.mtm 
o.aem 
o.atoo 
0.03300 
o.cstm 
0.05300 
o.oMm 
o.astm 
o.oMm 
o.ou3m 
0.053m 
o.ocs+m 
o.ccftm 
o.ooE+m 
o.ooHm 

INCREMENTAL 
CANCER RISK 

o.omm 
o.catm 
l.I(E-OB 
LEG-07 
l.oB-OB 
3.57Lm 
1.48E-OS 
o.oaz+m 
5.46&a 
o.ocE+m 
o.aem 
0.0x+00 
o.ocGtm 
O.QY.300 
o.aE+m 
o.oomo 
o.aE+m 
oasm 
o.aftm 
o.a+m 
O.om 00 
o.mkm 
0.03300 
0.cs-m 
o.oE+m 
o.co3m 
o.mim 
o.ostm 
o.orS+m 
o.ca+m 
o.ouztm 
o.asco 
o.oxtm 
o.axtm 
o.ocStm 
o.ocs+m 
0.03303 
o.axtm 
o.occ+m 
0.03300 
o.ostm 
o.ostm 
o.wtm 
oa2300 
0.a2300 
o.oMm 
o.oMm 
o.ocetm 
0.amf.n 
o.astm 
o.aem 
o.a-em 
o.ocem 
o.astm 
o.aas+m 
O.UE+W 
0.a3300 
0.0~ m 
oasm 
o.aE+m 

‘OTK 1.51~04 s.ofsm 3.7esc9 _ 



ISK ASSESSMENT SPREADSHEET - EXPOSU1ES THlOUQH HOUSEROLO USE ff OROUNOWATW 

8ITE NAME: NWIAP CALVERTON. NEW YOAK 
OCATION: SITE 7 - FUEL DEPOT AREA 
IATE: 12/20/M 

UZARD INDICES AND INCREMENTALCANCW RISKS ARE CALCULATEDBY ON THEFOLLO%lPX) SPREADSHEETS. THREE DBOSUIEROUTES #IRE CONSIOWED: 
lMSTlONOF OROUNDWATLRA. INHALATIONOF VOLAllLES OURlEo SHOWERlNO~ATHItU. AN0 DWMM CONTACT WHILE SHOWERINOBATHINO. 
SSlJMPTlONS AREOUTLINED BELOW. 

XF’OSURE SCENARIO: 

EFWENCES: EPA. DECEMBER ,938 
FOSTW AND C~OSTCBVSKl. 1037 

#OESTION: IEX = (CxRxEFxEO)/(SWxAT) INtlAlATION: IM = IS x R x ff x ED)fiBW I AT x R4 I 1ES)xfDa t MP(-RI x D)iR4 - MP(R4 I (De-Dl)),h) 

WHWE: C = GROUNDWAfER CONCENTRATION (MO/l) 
R = lKlESTloNRATE(LlTERS/bAY) 

WHWE: 8 - VOLATILE ORGANIC CHEMlCM(IENWATlONRATE (UOICIJBK: METW,,,,l,, 

EF = EXPOSURE FREOUENCY (DAY&YEAR) 
R - INtlALATlON RATE (LITWS/MIy 

ED = MPOSURE DURATION (YEAR3 
lB = SHOWER DURAllON (MIH) 

BW = BODY WEIOHT (KO) 
A4 * AIR MCHANOE RATE (l/MN) 

AT = AVERMINO TIME (DAYQ 
DI - TOTAL DURATION IN SHOWW ROOM (Mllj 
SW = BODY WEIGHT (KO) 

ERMALCONTACT: DM * 
SV - SHOWER AOCM AR VOCUME (rrt*S) 

(CrPCxAVxETxff xED),QWxATx1OOOJ R = IDEAL GAS LAW CONSTANT (ATM-M**3/MOl,Q 

WHWE: 
EF = O(POSURE FREQUENCY (DAYSPI-) 

C = OROUNOWATW CONCENlRAllON (MO/I) ED = DBOSLRE DURATION (YEAR* 
PC = THE PWMUBILITYCONSTANT Cf CHEMICAL (CM/WI) AT - AVERMING TIME (DAYivg 
AV - THE SKIM SUIFACEAREA AVAIUBLE FCR CONTACT (CM-Z) 
ET l EXPOSURE TIME (M7SilJAY) 
EF - EXPOSVRE FREQUENCY (DAYS,YEAA) 
ED = DBOSLRE DURATK)N (Ywq 
EW - BODY WElOHT(KO) 
AT = AVERMIN TIME (DAY3 

IPUT PARAMETERS: 

IOESTION: ADULT MPOSURE DWMAL CONTACT: ADULT MPOC)URE 

A. 2 CONVWSION At!: 40400 
EF. 350 

CONVWSION 
FACTQI (NONCAR) - 2.74E-02 ET: 0.25 

ED: 30 
FACTCR (NONCAR). &ME-02 

EF: 
Bw: 70 

350 
CONVWSION ED: 30 

AT(NON): 10050 
CONVmSION 

FACTCR (CARCIE( I l.l7E-02 Bw: 70 
AT&AR): 

FACTQl (CARCIE( . 
25550 

2.3SE-02 
AT (NON: 10050 
AT (CM) : 25550 

I34Al.AnON: ADULT EXPOSURE 

A: 14 d: I 
Bw: 70 l : 2 
a: $5 Tl: 253 
01: 20 TD: 313 
R4: o.wo3 Ml: 0.332 

. sv: (2 IA2 O.OlS 
ED: 30 7: 
II: 

203 
o.oooo32 FR: IO 

EF: 350 AT: 10950 (NONCAR) 25550 (CMCIY 



RISK ASSESSUEHT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAOE 7WOl 
NWlRP CMVENTON. NEW YORK 
SITE 7 - FUEL DEPOT AREA 
CALCULATE DOSES: 

aw CONC. IAOLECULM HENRYS UW MASS TRANSFW OERMAL PERU. 
CHEYICAL WON WEIOHT CONSTANT COLFFICIENT (KAI CONSTANT 

10ml0 0.10 92.13 O.SEE-03 1.7SEtO1 0.045 
ElhYk*nW!d 0’20 1w.1e O.EOE-03 1.63E+Ol 0.074 
Xy*W 2.4 106.16 O.OPE-03 l.lx3Etol 0.08 
l.l.l-~khbrwlhma 002 13341 3.WE-02 l.SoEtol 0.017 
l.l-Olchbrodhuw 0.003 9a.m 4.2OE-‘33 j.saE+ol . o.wm 
Chbobrm 0.001 110.38 Z.mE-03 1.47Etol O.W80 
4-M&ybhmol 0.015 loo.14 I40E-07 S.OlE-02 0.01 
2.4- blm~mal OOW 12217 O.MIE-Od 4.OSE-0) 0.015 
Skt2-4U1yhrxyjphLhakb 0.003 3W.02 3.00E-07 l.WE-02 0.033 
DkhybhUabl, 0.001 222.20 l.ZOE-W 5.%E-02 0.0048 
FLarti 0.002 118.20 0.40E-OS 3.3OEtOO 0.34 
Nmhlhrknr 0.001 128.20 4.6OE-04 O.mEtW O.WO 
Z-MdhwmhLhNen4 0.070 142.20 4 ME-04 0.48Etoo o.om 
tlbmdun O.WZ lea19 O.WE-04 0.49Etoo 0.1s 
PhonnuloM 0.001 170.23 3.WE-05 t7stw 0.15 

o.wEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.OOEtOO 
O.WEtW 
O.WEtW 
O.WEtW 
0 WE+00 
0 WE+00 
O.WEtOO 
O.OOE+OO 
OOOEtOO 
O.WEtW 
OOOEtW 
o.wEtw 
0 WE+00 
OWEtW 
O.WEtW 
O.OOEtW 
O.WEtOO 
O.WEtW 
0 WEtw 
O.WEtOO 

AR CONCENTRA7lON 
(WA-MINARHOWER) 

l.WE-02 
IBOE-02 
i.49E-01 
l.lIE-04 
l.ME-04 
!J.IlE-05 
4.13E-W 
1.38E-OS 
vJeE-07 
2.74E-07 
3.07E-05 
S.YE-04 
3.12E-03 
&WE-03 
8.4lE-Od 
O.WEtOO 
o.ooEtoo 

-o.wEtOO 
o.WEtOO 
o.ooEtw 
o.ooEtw 
o.ooEtw 
O.WEtW 
o.ooEtoo 
o.ooEtW 
o.wEtw 
o.WEtw 
o.wEtw 
o.wEtw 
o.ooEtw 
O.WEtW 
O.WEtoO 
O.OOEtW 
O.WEtOO 
o.ooEtw 
O.ooEtm 
o.wEtw 
O.OOEtW 
o.wEtw 
o.wfitw 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF ~ROUNDWATER (PAGE THREE, 
NWlRP CMVERTON. NEW YORK 
SITE 7 - FUEL DEPOT AREA 
CALCULATE MPAD INDICES: 

ANNUAL ANNUAL ANNUAL 
IMESTION OERMM INHALATION INGESTION 

CHEMICAL 
DERMM 

DOSE 
INHALATION 

DOSE OOSE 
HLZARD INDEX 

RID 
HAZAAD INDEX 

RID 
HAZARO INOEX 

AID 
TOTAL 

IKiESTlON OERYM INHALATION HAZARD IHDEX 

Tolrnr 4 mlz-03 4.78E-04 2 WE-03 2 WE-O) 
Elhyb,nzmr 7.05E-03 

2 WE-ot 1.14E-01 
1.43E-03 3.UE-03 

Z.lOE-02 
l.OOE-01 O.WE-02 

2.39E-03 1.76E-02 4 WE-02 

X)4CW 3 WE-02 
Z.DoE-01 

1.23E-02 2.358-02 
7.35E-02 

2 OOEtOO 
l.IOE-02 

POOEtW 
l.lOE-02 l.O0E-01 

l.l.l-9khbfoelhul. 543E-05 Z.ZOE-03 
O.WE-02 

2.228-05 
3 ZOE-02 

P.OOE-02 
3.33E-03 

4.50E-02 
3.17E-01 3 IOE-01 

l.l- Dlehbor~M. 8 PZE-05 
3.WE-01 

l.f7E-03 3.8OE-05 
8 WE-M 

1 WE-01 
S.O2E-05 

l.WE-01 
7.42E-05 7.33E-m 

Chbrobrm 2 74E-05 
1.40E-01 

I.OlE-07 l.lOE-05 
3.22E-C4 

i.OOE-02 
l.llE-05 

l.OOE-02 
2 57E-04 l.lOE-03 

4-MMhybhmol 4.1lE-04 O.OIE-08 I.OSE-07 
2 74E-03 

5.WE-03 
5.31E-05 

2 SOE-02 
OWE+00 Z.SOE-03 

2.4- DlmUhyLJurpl Z.lSE-04 7.37E-03 3.WE-03 
3 22E-02 

Z.WE-02 
S.WE-O4 

l.OOE-02 
0 WEtW 3.23E-02 

Sbf2-rihyhexylphU%~kb 3.22E-05 b.iW-W 2 DOE-W 
l.lOE-02 

t.OOE-02 
7.37E-O4 

l.OOE-02 
O.WEtW 1.13E-O2 

Oklhybhthablr 2 74E-OS J.lOE-07 S 21E-00 
4.11E-03 

I OOE-O$ 4.WE-01 
3.53E-O4 O.WEtW 4.77E-03 

Fti*l.M 5 43E-OS 4.521-05 MOE-03 
3 42E-05 

4 WE-02 Z.WE-02 
7.37E-07 o.wEtw SSOE-OS 

Nlphthaknr Z.lOE-O4 3.37E-OS 3.41E-OS 
1.37E-03 

4.WE-02 
2.23E-03 

Z.WE-02 
o.wEtw 3.03E-03 

2-MllhyhghlhYn# 2.14E-03 3.WE-M S.O(IE-04 
5.43E-03 

4.WE-02 
l.mE-03 

Z.WE-02 
O.WEtW 7.31E-03 

Obmolun %43E-05 l.mE-OS i.YE-05 
S.UE-02 

4 WE-03 
$.70E-02 

2 WE-03 
O.WEtW l.llE-07 

Pilononm on0 2.74E-OS 0.07E-W l.IllE-W 
1.37E-02 

4.WE-02 
8.37E-03 

2 WE-02 
o.ooEtm 2.37E-02 

O.WEtW O.WEtW O.OOEtW 
B.35E-04 IHE-04 O.WEtW l.lOE-03 

O.OOEtOO O.WEtW O.WEtW 
O.WEtW o.mEtm o.ooEtw O.WEtW . 

OWE+00 O.WEtW O.ooEtoo 
O.WEtW o.ooEtw o.wlItw O.Wl3W 

0 WEcOO O.WEtoo O.WEtW 
O.WEtW o.wEtw O.WEtW o.ooE+w 

O.WEtW 0 OOEtW O.of?E+W 
O.WEtW o.ooEtw O.WE+W O.WE+W 

O.WEtW O.WE+W o.WE+W 
O.WE+W o.mE+w O.WEtW O.WEtW 

0 WEtW O.WE+W O.WE+W 
O.WE+W O.WEtm , O.WEtW O.WE+w 

O.WEtW O.WE+W O.WEtW 
O.WEtW o.ooE+w O.WE+W O.WE+W 

OWECW O.WE+W O.WE+W 
O.WE+W O.WE+W O.WEtW O.wEtw 

O.OOEtW O.WEtW 
O.WE+W 

O.WE+W 
O.WE+W O.WE+W O.WE4W. 

OWEtW O.WEtOO O.WE+W 
O.WEtW o.wE*w O.WEtW O.WE+W 

OWEtW 0 OOEtW O.WE+W 
O.WEtW o.ooE+w O.WEtW O.WEtw 

0 WE+00 0 WEtoo O.WEtW 
O.WEtW o.wE+w O.WEtoo 0 WE400 

OOOEtW O.WE+w O.WEtW 
O.WE+W o.oo!J+w O.WEtW O.WE+W 

0 OOEtW O.WEtW O.WEtW 
O.WEtW o.ooE+w O.WEtW oooE4m 

OWEtW O.WEtW 
O.WEtW 

O.WEtW 
o.ooE4w O.wE+w o.ooE4w 

OOOEtW 
O.WEtW 

OWE+00 O.WE+W 
o.ooE+w O.tiEtW O.WEtW 

0 WEtOO OWE+00 
O.WEtW 

O.WE+W 
o.ooE4w O.WE+w O.WEtW 

O.WEtW O.WEtW O.OOEtOo 
O.WEtW O.WE+W O.WEtW 
O.wEtW 

O.WEtW 

0 WECW O.WECW, o.ooEtW 
O.WE+W OWEtoo O.WEtW 

O.WEtW O.WEtW 
O.WEtw 

0 WEtW 
o.wEtw O.WEtoo O.WE+w 

O.WEtW 0 WE+00 O.OOE+W 
O.WEtW o.ooE+w O.WE+w O.WE+W 

O.wEtW O.WEtW O.OOE+W 
O.WE4W o.ooEtw O.WEtoo O.WE+m 

O.WEtW O.WEtW 
O.WEtW 

O.WEtW 
O.WE+W O.WE+W O.WEtW 

O.WEtW O.WE+W 
O.WEtW 

O.WEtW 
o.ooE+w 0 WEtW 

O.WEtW 
OWEtW 

O.WE+W O.WEtdo O.WE+m 

TOTAL HAzMD INDEX 3.10E-01 &lOE-w 3.47E- 01 7.1SE-01, 



I RISK ASSESSMEN SPREAOSHEET - HOUSEHOLO USE OF QAOUNOWATER (F’AQE FOUR) 

I 
NblRP CMVERTON. NEW YORK 
SITE 7 - FUELOEtiT AREA 
CALCUIATE INCREMENTALCANCER R19K’ 

LFETIME AM 
INOESTION DOSE 

LFETIME AM LFETIUE AVG CSF 
OWUAL DOSE INHALATION DOSE INGESTION CHEUlCAL 

Tol*n. 
Elh*mzrrw 
XYNl?U 
l.l.l-tkhbrorlhn4 
l.l-Olshbrorlhm. 
Chbokrm 
4-Mlhybh4noI 
2,c Dlrndh~ml 
S&(2-dhyh~rytphlhalab 
Dkh7+hLhabla 
FLnOM 
Nehhrlme 
Z-Ydh7h~hIhdanr 

l.mE-03 
3.41E-03 
P.OZE-02 
2 35E-05 
3 SZE-05 
l.llE-05 
l.IOE-04 
9.309-05 
3.52E-05 
l.l7E-05 
2 35E-05 
9 39E-OS 
O.lOE-04 
2.35E-05 
l.llE-05 
OWEtW 
O.WEtW 
OWEtW 
OWEtW 
OWE+00 
OWE400 
0 WE4W 
OWEtW 
o.wfitw 
0 WE+00 
O.WEtW 
O.WEtW 
OWEtW 
O.WEtW 
O.WEtW 
0 WE4W 
0 WE4W 
OWEtW 
O.WEtW 
O.WEtW 
O.WEtW 
0 WEtOO 
OWE4W 
0 WEtW 

2.05E-04 
O.llE-04 
5.47E-03 
O.m.E-07 
7.5OE-07 
2.53E-07 
4.27E-W 
3.421-W 
f.lZE-w 
1.37E-07 
IHE-OS 
1.57E-05 
l.S3E-01 
&WE-W 
4.27E-W 
O.WE+W 
O.WE4W 
O.WE+W 
O.WEtW 
OWEtW 
O.WEtW 
O.WE+W 
o.wlitw 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 
.o.mEtm 
O.WE4W 

39E-04 
1.43E-03 
1.22E-02 
D SJE-W 
I 54E-05 
4.7OE-W O.lOE-03 
3.401-07 
IJOE-W 
1.23E-W 1.40E-02 
2 25E-W 
2.52E-W 
Z.ISE-05 
Z.mE-04 
8.ME-W 
&OlE-07 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 
0.00000 
O.WECW 
0 WE4W 
O.WEtW 
O.WE+W 
o.ooEtw 
O.WEtW 
0 WEtW 
0 WE4W 
0 WE4W 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 

CSF CSF CANCER RISK 
OERYAL INt@lATION INGESTION 

S.loE-03 

z.mE-02 

&foE-02 

O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 
7.13E-06 
O.WEtW 
O.WE+W 
4.938-07 
o.WE+w 
o.WEtW 
O.WEtW 
o.wEtw 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtw 
O.Wl3W 
O.WEtW 
O.WE4W 
O.WE+W 
O.WEtW 
O.WE+W 
O.WE4W 
O.WE+W 
O.WE+W 
O.WEtW. 
O.WE+W 
O.WE4W 
o.ooEtw 
O.WE+W 
O.WEtw 
O.WE+W 
O.WE4W 
o.WE+W 
O.WE+W 
O.WEtW 
o.wEtw 
o.wEtw 

CANCER RISK 
OERYM 

o.ooEtw 
o.wEtw 
o.ooEtw 
o.ooE*w 
O.WEtW 
f.SsE-w 
O.WEtW 
o.ooEtw 
7.mE-w 
o.ooE4w 
o.ooE+w 
o.ooE4w 
o.ooEtw 
O.WEtW 
o.ooE4w 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooE4w 
o.ooE+w 
o.ooE4w 
o.wEtw 
o.obE+w 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.ooE+w 
o.oR+w 
o.ooEtw 
o.ooEtw 
o.owtw 
O.WE+W 
o.ooE4w 
O.WE+W 
o.ooE+w 
0.ooE4w 
0.oQEtw 
O.WEtW 

CANCDl RISK 
INHALATION 

0 WE400 
O.WEtW 
O.WEtW 
OWEtW 
O.WEtW 
3.WE-07 
OWEtW 
O.WEtW 
O.WEtW 
O.wEtw 
O.WE+W 
O.WEtW 
O.WE+W 
o.WEtW 
o.WEtW 
o.ooEtW 
O.WE4W 
o.ooEtW 
O.WEtW 
O.WEtW 
O.WEtW 
OWE4W 
O.WEtW 
O.WE+W 
O.WE too 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
o.ooEtw 
O.WE4W 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 

TOTAL. 
CANCER RISK 

OWEtW 
o.ooEtm 
O.WE+W 
O.WEtW 
OwEtW 
4.-E-07 
O.wEtW 
O.WE+W 
5.72E-07 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
O.WE1W 
O.WE+W 
O.WE+W 
o.mE+m 
o.WE+W 
o.ooEtw 
o.oostm 
o.wEtW 
o.wEtw 
o.ooEtw 
o.ooE+w 
O.WEtW 
O.WE4W 
o.wEtw 
O.WE4W 
o.ooEtw 
o.WEtW 
o.oMtm 
o.ooEtw 
o.ooE4w 
o.ooE+w 
o.wEtm 
O.WEtW 
O.WE+W 
o.opEtw 

O.WEtW o.wEtw O.WE+W O.WEtW o.ooEtw O.WEtW O.WE4W 

OTAL RISK S.mE-07 S.WE- w S.WE-07 ImE-03 



ISK ASSESSMENT SPREADSHEET - EXPOSUIES TIROVOH HOUSEHOLD USE Ci= OROUNDWATW 

ITE NAME: NHnRP CHVERTON. NEW YORK 
DCATION: SITE 7 - FUEL DEPOT AREA 
ATE: 12/20/w 

AZAAD INDICES AND liiEMENTMCANCW RISKS ARE CALCULATEOBY ON THEFOLLOWItU SPREADSHEETS. THREE EG’OSIREROUTES PRE CONSlOWED: 
IOESTlONOF OROUNDWATER.lNHAlATlONOF VOlATlLES DURlpxl SHOWERINOBATHIEXI. AND DWMALCONTACT WHILE SHOWERINOBATHING. 
SSUMPTIONS ARE OUTLINED BELOW. 

XPOSURE SCENARIO: 

EFWENCES: EPA DECEMBER 1330 
FOSTW AND CCROST(mSKl. 1017 

IGESTION: IM - (CxRrEFxEO)/(SWxAT) INHALATION: IEX - (9 rR XE rED)fiSW IcATxRIxIES)~~O~ t EXP(-Ra xlJ(,‘Ra - EXP(Fmx(Ds-Dl)),+u) 

WHWE: k = GROUNDWATER CONCENTRATION (MO,lJ WHERE: S - VOLATILEOROANIC CHEMICALOENWATIONRATE (UOEUBlC METB/Mly 
R = IN3ESTIONRATE(LITWSIDA~ R = INHAIATION RATE (LlTWSIMItJ 
EF = EXPOSURE FREOUENCV (OAYS,YEAR) c* = SHOWER DURATION (MINJ 
ED = DU’OSUIE OURATlON (VEARq Ra = AIR MCHANOE RATE (l/MlN) 
SW - BODY WElOHT(K0) 
AT = AVEVERMINO TIME (OAVg 

DI = TOTAL DURATlON IN SHOWW ROOM (MIN 
SW = BOOV WElDliT (Ko) 

WMMCONTACT: DEX = 
SV = SHOWER ROOM AR VOLUME (n?*s) 

(CxPCxAVxETx~xED,~WrATrl~) A - lDEALOA3 LAW CONSTANT(ATM-M*‘3/OUTQ 

WHERE: 
EF - MPOSURE FREQUENCY (DAVS/VEAR) 

C = OROUNOWATTW CONCENTRATION (MO,lJ ED - MPOSLRE OURATlON (VEARe 
PC = THE PWMELBILITY CONSTANT CF CHEMICAL (CMIfflI AT - AVERMIN TIME (OAV@ 
AV- THESKINSWlFACEAREAAVAllJRLEFQICONTACT(CM’2) 
ET - EXPOSURE TIME (HISIDAI) 
EF = EXPOSURE FREQUENCY (DAY&YEAR) 
ED * DBOSUIE DURATION (YEARQ 
BW - BODY %lOHT (KC) 
AT - AVERMINO TIME (OAYq 

IPUT PMAMETERS: 

IOESTlON: CHILO EXPOSCRE OWMAL CONTACT: CHILD EXPOSVIE 

R: ‘.’ ‘. ( CONVWSION 
EF: 

Av: 7230 CONVWSION 

‘, :. 350 FACTQI (NONCAR) - 0.39E-02 
ED: 

n: .. 0.25. FACTm (NONCARJ l l.lOE-04 
e 

BW: .:’ 15 
EF: :,,;“.. 350 

CONVWSION 
AT(NON): :I’ 

ED: . . 0 

2190 
CONVWSION 

.FACTOR (CARCIY I 5.41E-03 
AT(CAR) : 

p.w: ,“‘.:) $5 

25550 
FACTOR (CARCIY . O.OtE-03 

AT(NOY: : iim 
AT (C&l): 23550 

‘HAUTlON: CHILD EXPOSURE 

R: 14 d: 1 
Bw: 15 b: 2 
OB: 15 Tl: 233 
01: 20 TD: 313 
R4: O.WCl Ml: O.MZ 
Sv: 12 M2: 0.313 
ED: 30 T: 233 
R: o.oWw2 FR: 10 
EF: 350 !T: 10950 (NONCAR) 25550 (CMCIF) 



RISK ASSESSUENT SPRUO~HEET - HOUSEHOUI USE of DAOUNOWATER (PAM TWOI 
NWIRP CMVPITON. NEW YUiK 
SITE , - FUEL OEPOT AREA 
CMCUUTE WSES: 

CHEMICAL 

robNw 
E2lYbHlZ4lW 
Xv*lW 
l.l.l-ltkhbrotlhurr 
l.l-Okhbro42mnr 

QW CONC. 
WQn) 

0 10 
0.29 

2.4 
0.002 
O.W3 
O:OOl 
0.015 
O.W8 
0 003 
0.001 
0 002 
0000 
0.070 
0.002 
0.001 

MQLECULM 
WEIQMT 

02.13 
~lw.la 
lW.10 
133 41 

oe.00 
110.3a 
lO8.14 
122 17 
300.02 
22220 
11e.20 
12S.W 
142.20 
108.10 
178.23 

HENRYS LAW MASS TRANSFW OERMAL PERU. 
CONSTANT COEFFICIENT (KA) CONSTANT 

d.WE-03 
6 EOE-03 
O.(IZE-03 
I.wE-02 
4 2OE-03 
i.(ldE-03 
&40E-07 
O.OOE-W 
3.00E-07 
l..ZOE-w 
6.40E-OS 
4.00E-al 
4.OOE-04 
E.OOE-04 
3.00E-05 

1.75EtOl 
l.~JEtOl 
l.e3E*ol 
1 SOEtOl 

t 1 WE+01 
1.47Etol 
SelE-02 
4 OSE-01 
l.OIE-02 
3 WE-02 
3.3oOEtw 
2.28EtW 
2.48Etw 
2.40Eton 
1.76EtW 
O.WEtW 
O.OOEtW 
O.WEtW 
O.WEtW 
o.wEtw 
o.wEtw 
o.wlitw 
o.wEtw 
o.wEtw 
OWEtw 
0 WE+00 
O.wEtw 
OWEtW 
0 WEtW 
0 WEtW 
0 WEIW 
O.WEtW 
O.WEZW 
0 WEtW 
0 WEtW 
0 WEtW 
0 WE*00 
0 WECOO 
OWECW 
0 WEtw 

004s 
0.074 

o.oa 
0.017 . 

0 wee 
o.wm 

0 01 
0.015 
0.033 

0.0048 
0.34 

0.000 
0.009 

0.11 
0.15 

AR COHCENTRATTON 
(MO-MlNA.~HQWERl 

l.ME-02 
IBOE-02 
IIOE-01 
l.IEE-04 
l.ME-04 
s.liE-OS 
4.13E-W 
l.wE-OS 
I.SOE-07 
2.74E-07 
3.07E-OS 
3.34E-04 
d.lZE-03 
MOE-M 
8.41E-00 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
O.WECW 
O.POlSW 
O.ooEtw 
o.ooEtw 
o.wEtw 
O.WEtW 
o.wl2tw 
o.wEtw 
O.WEtW 
o.wlz+w 
o.ooEtw 
O.WEtW 
o.WEtW 
o.o!7Etw 
O.Wr%W 
o.oeEtw 
o.WEtW 
O.WE+OO 
o.ooEtw 
o.wlitw 
O.WEtW 



I 
RISK ASSESSMENT SPREADSHEET - HOUBEHOLD USE Oc OAOUNDWATEA (PAOE THREE) 
NVWRP CALVERTON. NW YORK 
SITE 7 - FUEL OEPOT AREA 
CALCULATd HMMO INDICES: 

CHEMICAL 

4-Melhybhmol 
2.C Dlmllhy~rral 
Sb(2-4hyh4xylph~4laC 
Dbthybhh~blr 
FLartll4 
NchLhaknr 

. P-M4thyhrphhY1-a 
Dbm~luui 

ANNUAL 
INOESTION 

DOSE 

ANNUM 
DEAMN 
.DOSE 

ANNUAL 
lNHNATlON 

DOSE 
INGESTION 

RIO 
DERMN 
tarn 

INHALATION HA73RD INDEX 
AID IKIESTION 

HAZARO INOEX 
OOSYN 

HAZARD INOEX 
INHNATlON 

TOTAL 
HAZARD INDEX 

l.OZE-02 
1 ISE-02 
153E-Of 
1 ZOE-04 
1 OZE-O4 
CUE-OS 
9 SSE-M 
$.llE-04 
I SOE-o4 
0.39E-05 
1 ZOE-04 
s IlE-04 
4 ODE-03 
‘I 29E-04 
e WE-05 
OWE+00 
OWE+00 
0 WEtW 
O.WE+W 
0 WE+00 
OWEtW 
o.wEtw 
OWE+00 
o.wEtw 
OWE+00 
0 wE+OO 
0 WE+00 
0 WEtOO 
OWEIW 
0 WEtw 
OWEtW 
OWEtW 
O.wEtW 
0 WE+00 
O.WEtW 
QwEtW 
O.OOEtOO 
0 OoEtw 

939E-04 
2 SOE-03 
P.ZJE-02 
3 WE-00 
3.llE-09 
l.ME-W 
1.75E-OS 
1.4OE-01 
l.lSE-OS 
5 SSE-07 
7.OlE-OS 
9 42E-OS 
8 ire-04 
3.49E-OS 
1.758-05 
O.WEtW 
OWE+00 
O.WE+W 
O.WEtW 
O.WEtW 
O.WE+W 
owlitw 
OWEtw 
O.WEtW 
OWEtW 
0 WE+W 
OWEtW 
o.wEtw 
O.WEtW 
O.OOEtW 
O.WEtW 
OOOEtW 
O.OOEtW 
o.wlJtw 
o.wEtw 
O.WEtW 
OOoEtOO 
O.OOEtW 

9 35E-03 
1 OIE-02 
133E-01 
1 ME-04 
l.WE-04 
5 IIE-OS 
3 7OE-06 

2 WE-01 
1 WE-01 
2 OOEtOO 

.9 WE-02 
l.WE-Ot 
1 WE-02 
S WE-03 

2 WE-01 
&WE-O2 

l.l4E-01 S.l!E-02 
2 OOE-01 l..wE-01 
9 OOE-02 7 87E-02 
3 OOE-01 1.42E-03 
14OE-01 l92E-03 

142E-05 
1.39E-07 
2 46E-07 
2.75E-OS 
2.SSE-04 
2.79E-03 
I.lOE-OS 
7.53E-00 
o.wEtoo 

2 WE-02 
2 WE-02 
13 OOE-01 
4 WE-02 

2 WE,00 
4 ME-02’ 
l.WE-01 
l.WE-02 
2.5OE-02 
l.WE-02 
l.WE-02 
4 WE-01 
2.WE-02 

0 39E-03 
l.OZE-01 
2.SOE-02 
9.59E-03 

l.f7E-01 
2 t2E-01 
157EtW 
l.WE-03 
3 (SE-03 
b.SOE-03 
l.OZE-01 
P.IOE-02 

Fawlullhm4 

4 WE-02 
4 WE-02 
4.WE-03 
4 WE-02 

2 WE-02 
2 WE-02 
2.WE-03 
i.WE-02 

7.98E-05 
32OE-03 
l.ZBE-02 
1.25E-01 
3.2OE-02 
l.wE-03 
O.WEtW 

4.19E-03 
3.12E-02 
1.12E-02 
9.7SE-OS 
S.llE-OS 
l.ME-O4 
O.OIE-M 
1.4OE-03 
l.lSE-03 
1.4OE-08 
S.WE-03 
3.21E-03 
3.13E-02 
1.7SE-02 
9.73E-04 
o.ooEtw 
o.mEtm 
o.mEtm 
0 WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
o.ooE+w 
O.WEtW 
O.WEtW 
O.WE+W 
o.wEtw 
O.WEtW 
O.WEtw 
O.WEtW 
O.WEtw 
o.mEtw 
O.WEtW 
o.mEtw 
O.WEtW 
O.WEtW 

&WE-02 
5 S4E-02 
148EtW 
3.4OE-M 
IZOE-03 
0 WEtw 
OWECW 
O.WEtw 
O.WEtW 
O.wEtW 
OWEtW 
O.WEtW 
OWEtW 
OWE+00 
O.wEtW 
0 WECW 
O.WEtW 
0 WEtm 
O.wEtw 
OWECW 
O.WEtW 
O.WEtW 
O.WEtw 
O.WEtW 
O.wEtW 
O.WEtW 
O.wEtW 
O.WEtW 
O.wEtW 
O.WEtW 
QWEtW 
0 WEtW 
O.wEtW 
O.WEtW 
0 WEtW 
0 WEtW 
O.WEtW 
O.WEtW 

107E-02 
S.OE-OS 
7.$SE-03 
l.SOE-02 
l.SSE-01 
4.94E-02 
2.47E-03 
O.WEtW 
O.mEtm 
O.WEtOO 
O.WEtW 

OWE+00 O.WEtW 
O.wEtw 
iwetw 

O.WEtw 
O.WEtW 

OWE+00 O.WEtW 
O.WE*w O.WEtW 

, 0 WE+00 O.WEtW 
OWE+00 O.WEtW 
O.WEtW o.WEtw 
0 WEtw O.WEtW 
OWEtOO O.WEtW 
O.WEtW O.WEtW 
O.WEtW O.WEtW 
0 wl?tw O.OOEtW 
O.WEtW O.WEtW 
O.WEtOO O.WEtW 
O.WEtW O.WEtW 
O.WEtW o.wt!tw 
o.wEtW O.WEtW 
O.WEtOO O.WEtW 
O.WEtW O.WEtW 
O.wEtW O.WEtW 
o.wEtoo O.WE+W 

O.WEtW OWEtW O.WEtOO O.WEtW O.WEtW O.WEtW 
O.WEtw O.WEtW O.WEtOO O.WEtW O.WEtW O.WEtW O.WEtW 

TOTAL HAZARD INDEX t.ME-01 l.OIE-01 l.II2EtW 2.45EtOO 

O.WEtW 
O.WE+W 
O.wEtW 
O.WEtW 
OWE+00 
O.WEtW 
0 WEtW 
O.WEtW 
O.WEtW 
O.OoEtw 
O.WEtW 
0 WEtW 
O.WEtW 
OWEtW 
O.wEtw 
O.wEtW 
O.WEtw 
OWE+00 
OWE+00 
O.WEtw 



i 

0 
6 

TABLE l-l 

is 
in 

SUMMARY OF ANALYTICAL RESULTS - BACKGROUND SOIL SAMPLES 
TAL METALS AND CYANIDE (mg/Kg) 

NWIRP CALVERTON, NEW YORK 

I CHEMICAL 1 IDL 1 BG-SBI2 1 BG-SB13 1 BG-SBl4 1 BG-SB15 1 BG-SB16’ 1 BG-SBi6-DU’ 1 BG-SBI? 1 

Aluminum 18.0 11700.0 4490 9160 16300 16800 15800 7050 

Antimony I 6.0 1 G.2 U 1 6.2 U 1 G.3 U 1 6.6 U 1 6.3 U 1 6.7 U 1 6.3 U 

Arsenic 0.60 1 2.60 1 I.G 1 2.1 1 3.4 1 43 1 3.5 1 7.5 

Barium 4.0 16.2 5.7 10.2 19.2 23.6 22.2 II.3 

Beryllium 0.60 O.G2 U 0.G2 U 0.63 U 0.6G u 0.63 U. 0.67 U 0.63 U 

Cadmium I.0 0.04 0.04 0.04 0.04 0.67 R 0.2 R 3.1 

I Calcium I 2ou I 228 1 208 U 1 267 1 226 1 489 1 508 1 299 1 

Chromium 2.0 IO.5 4 8.4 14.6 17.1 IS.5 7.3 

Cobalt 2.0 4.9 2.1 u 2.1 u 3 2.6 3.6 2.1 u 

Copper 2.0 2.1 u 2.1 u 2.1 u 2.2 u 42.7’ 41.8 2.1 u 
4 
I K Iron 8.0 11800.0 5430 9600 15800 I6900 16800 7670 

LWd 0.40 8.80 7.6 9.9 13.2 76.6 79.3 II 20.8 

Magnesium 20.0 1640.0 351 711 IS60 1320 II90 59G 

’ Matxancse I.0 95.6 18.6 35.5 102 GO.1 56.2 43.2 

Mercury 0.10 0.09 u 0.1 u 0.11 0.1 u 0.86 0.74 0.09 

Nickel 6.0 6.1 4.2 U 5.2 6.7 4.2 U 4.4. u, 4.2 U 

Potassium 40.0 344.0 I25 U 190 337 381 309 147 

Selenium 0.60 0.64 U 0.62 U 0.64 U 0.64 U 0.65 U 0.65 U 0.66 u 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

2.0 2.1 R 2.1 R 2.1 R 2.2 R 2.1 R 2.2 R 2.1 R 

200 247 215 220 235 245 241 274 

0.80 0.64 U 0.62 U ,0.64 U 0.64 U O.G5 U 0.65 U O.GG u 

2.0 19.4 9.9 16.3 26.1 29.7 28.1 13.4 

2.0 23.0 R 13.5 R 20.4 R 35.8 26.5 27.3 18.1 u 

0.50 1.10 u I.1 u I.1 u I.1 u I.1 u I.1 u I.1 u 
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TABLE l-1 (Continued 
SUMMARY OF ANALYTICAL RESULTS - BACKGROUND SOIL SAMPLES 

z 
in TAL METALS AND CYANIDE 

NWIRP CALVERTON, NEW YORK 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Pul;lssiurn 

Selenium 

Silver 

Sodium 

Thalliun~ 

Vamdiuni 

Zinc 

Cyanide 

0.40 5.4 6.1 4.2 8.1 6.7 20.8 8.9 16.0 19.8 48.6 

20.0 84.4 U 82.6 U 122 635 858 81.4 U 398 684 531 1.560 

I.0 2.5 3.7 6.4 29.5 43.8 6.2 35 39.8 31.0 W.8 

0.10 0.09 u 0.09 u 0.1 u 0.1 u 0.11 u 0.1 u 0.09 u 0.06 0.02 0.09 

6.0 4.2 U 4.1 u 4.2 U 4.4 u 4.4 u 4.1 u 6.8 3.48 I .!I6 6.7 

40.0 127 U 124 U 125 u 162 151 122 u 129 U I66 111 348 

0.60 0.63 U 0.63 U 0.63 U 0.65 U 0.67 U 0.64 U 0.64 U ND ND ND 

2.0 2.1 R 2.1 R 2.1 R 2.2 R 2.2 R 2R 2.1 R ND ND ND 

200 211 u 210 209 226 227 273 273 233 31.6 285 

0.80 0.63 U 0.63 U 0.63 U 0.65 U 0.67 U 0.64 U ,0.64 U ND ND ND 

2.0 6.1 6.1 6.9 18.2 20.8 7 61.8 19.6 14.6 43.6 

2.0 5.3 R 7.3 II 9.9 II 21.3 R 23.5 R I5 R 17.4 R’ 29.9 5.15 38.4 

0.50 IU I.1 u IU I.1 u 1.1 u IU IU ND ND N t) 

cl 
E -i 
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TABLE 1-I (Continued 
SUMMARY OF ANALYTICAL RESULTS - BACKGROUND SOIL SAMPLES 

x 
in TAL METALS AND CYANIDE 

NWIRP CALVERTON, NEW YORK 

CHEMICAL IDL BG-SBl9’ 
Standard 

BGSB’8-Du BG-SB19 BGSB20 BG-SB21 BG-SB22 BG-SB23 Mean’ Dev,at,ons 
95th 

percentile’ 

Cyanide 0.50 IU I.1 u IU I.1 u I.1 u IU 1U ND ND ND 

I. The mean is rbe arirlmclic average of IIIC values. For nou dctcctcd results, 112 the MDLwas used (including consideration of the moisture 
coruent). Duplicates were averaged. 

2. Background soil data is assumd IO normally disrriburcd. 1’1~ standard devianon is calculated as hollows. 

s = SCl’l[ qx;xJ%~l 

where: x, is specific result. 
X, is fbc aridinicric average. 
II is Ibc number of s:unlllcs 

-)I 
, 

!i2 

3. ‘fbc 95 “percentile cquals X,+ I .64S’S. 

U - Analyte 1101 dcrccrcd at rrponcd dcrcction limir 
l . Field duplicare sample. 
ND _ hnalyre 1101 dcrccrcd in background samples. 



The final column in Table l-l presents the calculated 95* percentile (quantile) value for positively detected 

chemicals. The 9!Sm percentile background concentrations represent a reasonable upper bound for 

background levels in the soils at NWIRP Calverton. For calculation purposes, nondetected chemicals are 

evaluated at one-half of reported sample-specific detection limits. Results of field duplicate samples have 

been averaged prior to evaluation of the 95’h percentile of the data set. 

. 



t Aboue: 0.03 
3 Belou: 99.97 

0. .l 2 3 4 5 6 7 6 9 10 11 

C. Ilean: 2.1 

LET e-990 BLOOD LERD CONCENTRRIION < ug/dL > 
“JW 0 to 64 Nontho 

Default Exposure Parameters 

Medium Lead Concentration 

Air 0.1 ug/m3 (outdoor) 
0.03 ug/m’ (indoor) 

Contact Rate 

2 - 7 m’/day 

Comments 

Default value 

Diet (food) 5.53 - 7.00 ug Pb/day 1 Default value 
I 

Water (drinking) 

Soil/dust 

4 w/L 0.20 - 0.59 L/day Default value 
I 

46.6 mg/Kg”’ 
I 

65 - 135’mg/day Default contact rate 
45% soil, 55% dusl: 

95th percentile value of background lead concentration used for conservatism. 

--.. ---.-_--- 



cutocc: 10.0 w/dL 
% Nboue: -96.96 
% Belou: 3.05 
0. #‘lean: 26.4 

I L I I I I 
e 26 40 68 60 10e 120 146 

ERD e.ssc BLOOD LEAD CONCENTRATION <ug/dL> 
8 to 84 tionths 

Site 1 Exoosure Parameters 

Medium Lead Concentration I Contact Rate I Comments 

Air 

Diet (food) 

Water (drinking) 

Soil/dust 

0.1 ug/m’ (outdoor) 
0.03 ug/m3 (indoor) 

45.3 ug/L 

3,490 mg/Kg”’ 

2 - 7 m3/day Default value 

5.53 - 7.00 ug Pb/day Default value 

0.20 - 0.59 L/day Default value 

85 - 135 mg/day Default contact rate 
45% soil, 55% dust 

(1) - Maximum lead concentration reported for Site 1 used for conservatism. 



CutofT: 10.0 ug#dL 
t Aboue: 2.64 
t Belw: 97.46 
G. Hern: 4.1 

I/, I L I I I I I I 

0 2 4 6 6 1 

I J3D 0 .SSc BLOOD LERD CONCENTRATION < ue/dL > 
6 to 64 Ilonths 

II Site 2 Exoosure Parameters II 

Medium I Lead Concentration Contact Rate I Comments II 

2 - 7 m’/day Default value 

5.53 - 7.00 ug Pb/day Default value 

0.20 - ij.59 L/day Default value i 

85 - 135 mg/day Default contact rate 
45% soil. 

(1) - 95th percentile value of background lead concentration used for conservatism. 

r i 



i 

Cutoff: 10 .B ua/dL 
% Aboue: 2.39 
5; Belou: 97.61 
G. Nem: 4.0 ' 

6 2 4 6 8 10 12 14 16 16 20 

EAD 0 .SSc BLOOD LEflD CONCENTFtf3TZON < W/dL> 
0 to 64 tlonths 

Site 6A Exposure Parameters 

I-Medium 1 Lead Concentration 1 Contact Rate 1 Comments 

Air 0.1 ug/m’ (outdoor) 
0.03 ug/m’ (indoor] 

2 - 7 m3/day Default value 

Diet (food) - 5.53 - 7.00 ug Pb/day Default value 

II Water (drinking) 29.5 ug/L 0.29 - 0.59 L/day Default value 
II 

II Soil/dust 46.6 mg/Kg”’ 85 - 135 mg/day 
I 

Default contact rate 
45% soil, 55% dust II 

(1) - 95th percentile value of background lead concentration used for conservatism. 



T-TEST CALCULATIONS 



Dateset: NEB RES 
Media : TNDU~TRLAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
-_-.----------.--_-..---------------------------------..---.--------------- 
Parameter : LEAD (HG/KG) 
----.-------------------...------------------------------------------------ 

Sample Results Background Results 
_-____-__..._I ______-------_____ 

count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0000 
NL&?r of Detects 

11.0000 
. . . . . . . . . . . . . . . . . . . . 2.0000 

Average 
11.0000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2271.7500 
Detection Limit - Hinimun . . . . . . . . . . . . 

15.5045 
WA 

Detection Limits - Haximun . . . . . . . . . . . NA II: 
Positive Hits - Hinimun . . . . . . . . . . . . . . 1053.5000 
Positive Bits - Heximun . . . . . . . . . . . . . . 

4.2000 
3490.0000 

Average Of Positive Hits 
76.6000 

. . . . . . . . . . . . . 2271.7500 
Standard Deviation 

15.5045 
. . . . . . . . . . . . . . . . . . . 1722.8657 

Upper Confidence Limit - Norma1 
20.7455 

. . . . . . 9963.7805 
Upper Confidence Limit - Lognormal . . . 

26.8386 

95th Percentile - Nonparametric....... 
1781763.9246 27.0234 

3490.0000 
95th Percentile - Normal.............. 

76.6000 

95th Percentile - LognormaL . . . . . . . . . . %5-E 
49.6309 

. 37.7934 

Shapiro-Uilk and Probabilty Plot Results: 
---------_---------.____________________----------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 1.0000 0.6977 
Corr Coeff - Detected - Lognormal . . . . 1.0000 0.8962 
Corr Coeff - Total - NormeL . . . . . . . . . . 1.0000 
Corr Coeff - Total - Lognormal 

0.6977 
. . . . . . . 1.0000 0.8962 

Corr Coeff - Crit Val - Detected . . . . . 0.8790 0.9220 
Corr Coeff - Crit Val - Total . . . . . . . . 0.8790 0.9220 

U-lest - Table Value . . . . . . . . . . . . . . . . . 0.0000 0.8500 
U-lest - Normal . . . . . . . . . . . . . . . . . . . . . . 1.0000 0.5219 
U-lest - Lognormal . . . . . . . . . . . . . . . . . . . 1.0000 0.8291 

Type of Distribution . . . . . . . . . . . . . . . . UNDEFINED UNDEFlNED 

lest Results: 
---I----------__-__--.------.-..-.----. 
Bertlett8s X2 lest Value . . . . . . . . . . . . . 
Bartlett's X2 Table Value . . . . . . . . . . . . 
Barttett's lest Conclusion . . . . . . . . . . . 

T-Test Calculated Value . . . . . . . . . . . . . . 
T-lest Table Value . . . . . . . . . . . . . . . . . . . 
T-lest - Conclusion . . . . . . . . . . . . . . . . . . 

Wilcoxon lest - Calculated Value . . . . . 
Wflcoxon lest - Table Value .:........ 
WiLcoxon Test - Conclusion . . . . . . . . . . . 

.--------_-----_--_----.------------- 
62.0274 

3.8410 
NONPARAMETRIC TESTS MUST BE USED J 

5.6462 
1.7960 

SlGNlFlCANT DIFFERENCE FROM BACKGROUND 

2.0725 
1.6450 

SlGNIFlCANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion ..,... NOT APPLICABLE 

J 



-Data&: NEB RES 
Media : TNDLWRIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
----...--;--.-.---..---------------.------------..------------------------- 
Parameter : IRON (&/KC) 
________-_____..-___--------------------------.---------------------------- 

Sample Results Background Results 
---..mm-vmm--- ---_-_--________-_ 

count ................................ 28.0000 
#u&w of Detects .................... 28.0000 
Average .............................. 14759.4286 
Detection Limit . Minim ............ NA 
Detection Limits . Haximun ........... NA 
Positive Hits . Hinimm .............. 704.0000' 
Positive Hits . Haximun .............. 92500.0000 
Average Of Positive Hits ............. 14759.4286 
Standard Deviation ................... 23729.5750 
Upper Confjdence Limit . Normal ...... 22396.4770 

~~~PE~~f~~f~:e-L~~~gF~~:p:"!.::: 
27847.5522 
92500.0000 

95th Percentile . Normal .............. 53?94,5794 
95th Percentile . Lognormal .......... 49756.4125 

Shapiro-Wilk and Probabilty Plot Results: 
__--____.________-______________________------------.--- 
Corr Coeff . Detected . Normal ....... 0.??54 
Corr Coeff . Detected . Lognormal .... O.Pb?? 
Corr Coeff . Total . Normal .......... 0.??54 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... %Z 
Corr Coeff . Crit Val . Total ........ 0:9620 

U-Test . Table Value ................. 0.9240 
W-Test . Normal ...................... 
U-Test . Lognormal ................... E::! . 

Type of Distribution .LOCNORMAL ................ 

fest Results: 

Bartlett's X2 lest Value ............. 
Bartlett's X2 Table Value ............ 
Bartlett's lest Conclusion ........... 

T-lest Calculated Value .............. 
T-Test Table Value ................... 
T-Test . Conclusion .................. 

Uilcoxon Test . Calculated Value ..... 
Wiicoxon Test . Table Value .......... 
Uitcoxon Test . Conclusion ........... 

Test of Proportions . 2 Calculated ... 
Test of Proportions - 2 95% Level . . 
rest of Proportion . Conclusion ...... 

---- 

11.0000 
11.0000 

8722.2727 

1: 
1845.0000 

lb850.0000 
8722.2727 
5492.5965 

11723.0900 
18871.7238 
16a50.0000 
1?75?.5940 
25992.4553 

__-___-________ 
0.9726 
0.9547 
0.9726 
0.9547 
0.9220 
0.9220 

0.8500 
0.9181 
0.8859 

18.3354 

NONPARAM&~~"TESTS MUST BE.lJSED/ 

0.8288 
1.6879 

NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

0.8895 
1 .b450 

NO SIGNtFlCANT DIFFERENCE FROM BACKGROUND J 

0.0000 
1.6450 

NOT APPLICABLE 



Dataset: NEB RES 
Media : iNDUgTRIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
..__--._-_---_---__-___________________I--------------- 
Parameter : CYANIDE (HG/KG) 
---...------------------------------------------------- 

Sanple Results 
-------------- 

count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.0000 
Nwbw of Detects . . . . . . . . . . . . . . . . . . . . 2.0000 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5909 
Detection Limit - Minimm . . . . . . . . . . . . 0.1700 
Detection Limits - Maximus . . . . . . . . . . . 
Positive Hits - Minimus . . . . . . . . . . . . . . xz 
Positive Hits - Maximus . . . . . . . . . . . . . . 
Average Of Positive Hits . . . . . . . . . . . . . 

p;g 

Standard Deviation . . . . . . . . . . . . . . . . . . . 015749 
Upper Confidence Limit - Normal . . . . . . 

~~rP:~~~~;~e-L~~~~~a~~~~~~!.::: 
g.K~ 
2:bOO0 

95th Percentile - Normal.............. 
95th Percentile - LognormaL . . . . . . . . . . 

1.5366 
1.4206 

Background Results 
----_--___---__--_ 

11.0000 
0.0000 
0.5341 
0.5000 
0.5500 

NA 
HA 

0.0231 
0.5467 
0.5884 
0.5500 
0.5721 
0.5737 

Shapiro-Uilk and Probability PLot Results: 
-----------------------------------------------.~-------------------------- 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Vat . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-lest . Table Value ................. 
U-lest . NormaI ...................... 
U-Test . Lognormal ................... 

Type of.OJstribution ................. 

Test Results: 
---I....__----------------------------. 
Bart!ett's X2 Test Value . . . . . . . . . . . . . 

1.0000 
1.0000 
0.7934 
0.9586 
0 $790 
0.9540 

0.9110 
0.6478 
0.9186 

Undefined 

0.8500 
0.6618 
0.6612 

Undefined 

Bartlett's X2 Table Value . . . . . . . . . . . . 3.8410 
Bartlett's Test Conclusion . . . . . . . . . . . NONPARAMETRIC TESTS MUST BE USED 

T-lest.Calculated Value . . . . . . . . . . . . . . 0.3251 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1.6957 
T-lest - Conclusion . . . . . . . . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon lest - Calculated Value . . . . . 1.1641 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Wilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 1.0318 
Test of Proportions - 2 95% Level . . 1.6450 
test of Proportion - Conclusion . . . . . . NO SIGNTFICANT DIFFERENCE FROM BACKGROUND 

NO STATISTICAL COHPARISON IS NECESSARY SINCE CYANIDE UAS NOT DETECTED IN BACKGROUND. 



Dataset: NEB RES 
Media : iNDUSTRlAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
----------..*------------.-----------------------------------------.------ - 
Parameter : COPPER (MC/KC) 
........................................................................... 

Sample Results Background Results 
................................ 

count .... ..* ......................... 11.0000 
N&r of Detects .................... :8*:8xX 1.0000 
Average .............................. 539:9oa9 4.8045 
Detection Limit . Mininun ............ 1.0000 1.0000 
Detection Limits . Haxiiwn ........... 1.1500 1.1000 
Positive Nits . Hinimun .............. 3.3000 42.2500 
Positive Hits . Maxinun .............. 5920.0000 42.2500 
Average Of Positive Hits ............. 944.0156 42.2500 
Standard Deviation ................... 1375.9339 12.4193 
Upper Confidence Limit . Normal ...... 982.7350 11.5897 
Upper Confidence Limit . Lognormal ... 24354.7854 8.5667 
95th Percentile . Nonparametric ....... 5920.0000 42.2500 
95th Percentile . Normal .............. 2803.3203 25.2343 
95th Percentile . Lognormal .......... 1911.6164 9.2221 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal 0.5515 .t+********t+* ....... 
Corr Coeff . Detected . Lognormal *tt*********** .... 0.2718 
Corr Coeff . Total . Normal .......... 0.6646 0.5575 
Corr Coeff . Total . Lognormal ....... 0.9252 0.5743 
Corr Coeff - Crit Val - Detected t***********t* ..... 0.9400 
Corr Coeff . Crit Val . Total ........ 0.9620 0.9220 

U-Test . Table Value ................. 0.9240 0.8500 
U-lest . Normal ...................... 0.4635 0.3471 
U-Test . Lognormal ................... 0.8350 0.3669 

Type of Distribution ................ UNDEFINED Undefined 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAMEiRlC TESTS MUST BE USED 

T-Test Calculated Value .............. 1.2794 
T-Test Table Value ................... 1.6879 
T-Test . Conclusion .................. NO SICNlFICANT DIFFERENCE FRCH BACKtiRoUND 

Uilcoxon Test - Calculated Value . . . . . 3.2278 
Uilcoxon.Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFiCANT DlFFERENCE FROM BACKGROUND ./ 

Test of Proportions - 2 Calculated . . . 
Test of Proportions - 2 95% Level . . 
Test of Proportion - Conclusion . . . . . . . SIGNIFICAtiT DIFFERENCE FROM BACKGROUND 



Dataset: NEB RES 
Media : iNDUSTRlAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
._.........---..........-----.------.--..-.--.-.-...-----.---.---..------.- 
Parameter : COBALT (MG/KG) 
._.----.--..---.-_.....-.---...-------...--.-.---.---.----....---.--..---.. 

Sample Results Background Results 
. ..----...--.. _.~~~~~....~.~~~-. 

cot.ult ................................ 
Nunbet- of Detects .................... 
Average .............................. 
Detection Limit . flininua ............ 
Detection Limits . Haximun ........... 
Positive Hits . Miniaun .............. 
Positive Hits . Haximun .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 

~~rPT~~~:';;:e.L:m~~~~~~!.::: 
95th Percentile . Norma\ .............. 
95th Percentile . Lognormal .......... 

Shapiro-Uilk and Probabilty Plot Results: 
......................................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Tote1 . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test . Normal ...................... 
U-Test . Lognormal ................... 

28.0000 
10.0000 
3.5946 
1.0000 

13.7000 
2.3000 

24.1500 
6.8600 
4.9962 
5.2026 
5.0715 

24.1590 
11.8133 

9.9256 

.-mm___--..__ .--.-.-e-m...--<- 

0.7671 0.9376 
0.9337 0.9421 
0.7459 0.7948 
0.8813 0.8134 
0.9170 l t+*+*t+++t*** 

0.9620 0.9220 

0.9240 0.8500 
0.5801 0.6405 
0.7684 0.6588 

Type of Distribution . . . . . . . . . . . . . . . . Undefined Undefined 

ll.OODO 
3.0000 
1.7682 
1 .oooo 
1.1000 
3.0000 
4.9000 
3.6667 
1.3100 
2.4839 
2.6638 
4.9000 
3.9232 
3.8404 

Test Results: 
........................................................................... 
Bartlettls X2 Test Value ............. 16.0453 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAH:;~:OTESTS MUST BE USED J 

T-Test Calculated Value .............. 1.1876 
T-Test Table Value ................... 1.6879 
T-Test . Conclusion .................. NO SlGNlFlCANT DIFFERENCE FROM BACKGRWND 

Wilcoxon Test . Calculated Value ..... 1.3555 
blilcoxon Test . Table Value .......... 1.6450 
Uitcoxon Test . Conclusion ........... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND J 

Test of Proportions . 2 Calculated ... 0.5032 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ....... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

,i 

I 



Dataset: NEB RES 
Media : iNDUSTRlAL SCENARIO SOlL STATISTICS 
Group : NORTHEAST POND 
---...--.----I‘.---...------..-...----....-.-.....---------.------.....-.- . 
Parameter : CHROMIUM (FIG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 28.0000 ll.OOOD 
Nunber of Detects .................... 26.0000 9.0000 
Average .............................. 45.9875 10.1318 
Detection Limit . Minisus ............ 1.0500 1.0000 
Detection Limits . Maximm ........... 1.1500 1.0500 
Positive Hits . Minimm .............. 2.3000 3.4000 
Positive Hits . Maximm .............. 289.5000 32.7000 
Average Of Positive Hits ............. 49.4404 12.1556 
Standard Deviation ................... 69.6755 9.0651 
Upper Confidence Limit . Normal ...... 68.4116 15.0844 
Upper Confidence Limit . Lognormal ... 147.8466 37.1581 
95th Percentile . Nonparametric ....... 289.5000 32.7000 
95th Percentile . Normal .............. 160.6037 25.0438 
95th Percentile . Lognormal .......... 212.0481 40.2747 

Shapiro-Witk and Probabilty Plot Results: 
f----.......--------.--.------.-----.-------.-----..-----.---~.----------- . 
Corr Coeff . Detected . Normal ....... 0.8266 0.9264 
Corr Coeff . Detected . Lognormal .... 0.9881 0.9683 
Corr Coeff . Total . Normal .......... 0.8160 0.9154 
Corr Coeff . Total . Lognormal ....... 0.9904 0.9611 
Corr Coeff . Crit Val . Detected ..... 0.9590 0.9120 
Corr Coeff . Crit Val . Total ........ 0.9620 0.9220 

U-Test . Table Value ................. 0.9240 0.8500 
U-Test . Normal ....................... 0.6775 0.8520 
U-Test . Lognormal ................... 0.9656 0.9171 

Type of Distribution ................ LOGNORMAL LOGNORMAL 

Test.Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 29.3616 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM:;%'TESTS MUST BE USED,/ 

T-Test Calculated Value .............. 
T-Test Table Value ................... 
T-Test . Conclusion .................. NO SlGNlFiCANT DIFFERENCE FROM BACKGRWND 

Uilcoxon Test - Calculated Value . . . . . 1.4669 
Wilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - conclusion . . . . . . . . . . . NO SlGNlFlCANT DIFFERENCE FRW BACKGRWND J 

Test of Proportions - 2 Calculated . . . 1.0225 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: NEB RES 
Media : iNDUSTRIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : CALCIUM (HG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

count ................................ 16.0000 11.0000 
Ntir of Detects .................... 12.0000 6.0000 
Average .............................. 2454.4688 225.5455 
Detection Limit . Minimun ............ 98.5000 104.0000 
Detection Limits . Maximm ........... 102.5000 110.5000 
Positive Hits . Minimus .............. 212.5000 226.0000 
Positive Nits . Maxiawn .............. 9290.0000 
Average Of Positive Hits 

498.5000 
............. 3238.8750 324.5833 

Standard Deviation ................... 3109.1604 141.6756 
Upper Confidence Limit . Normal ...... 3817.0583 302.9483 

~~rP~~f~~f;:e-L:~~~;~~O:"!.::: 
21666.7312 357.0596 

9290.0000 498.5000 
95th Percentile . Normal .............. 7569.0376 458.6018 
95th Percentile . Lognormsl .......... 13967.8653 515.3742 

Shapiro-Uilk and Probabilty Plot Results: 
..-......_.....................--.-......--....-..-...-.-.--..-----....--.. 
Corr Coeff - Detected - Normal . . . . . . . 0.6610 0.9445 
Corr Coeff - Detected - Lognormal . . . . 0.8151 0.9523 

. . . . . . . . . 0.8819 0.9135 
I1 
t 

Corr Coeff - Total - Normai 
Corr Coeff - Total - Lognornd 
Corr Coeff - Crit Val - Detec 
Corr Coeff - Crit Val - Total 

U-Test - Table Value . . . . . . . . 
U-lest - Normal . . . . . . . . . . . . . 

....... 0.9520 0.9333 
ed ..... 0.9260 0.8900 
........ 0.9400 0.9220 

........ 0.8870 0.8500 

........ 0.7669 0.8193 
U-Test . Lognormal ................... 0.8758 0.8438 

Type of Distribution ................. UNDEFINED LOGNORMAL 

Test Results: 
........................................................................... 
Battlett~s X2 Test Value ............. 49.0353 
Bartlett's X2 Table Value ............ 3.8610 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED J 

T-Test Calculated Value .............. 2.3613 
T-lest Table Value ................... 1.7080 
T-Test . Conclusion .................. SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Wilcoxon Test . Calculated Value ..... 1.3574 
Wilcoxon Test . Table Value .......... 1.6450 
Uiitoxon Test . Conclusion ........... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND J 

Test of Proportions . 2 Calculated ... 1.1078 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SlGNlFlCANT DlFFERENCE FROM BACKGRWND 



Dataset: NEB RES 
Media : iNDUSTRIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : CADMTUM (MC/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ....... . ........................ 28.0000 9.0000 
Nut&r of Detects .................... 12.0000 8.0000 
Average ................. . ............ 14.8946 0.0400 
Detection Limit . Minisun ............ 0.5000 0.0200 
Detection Limits . Haximun .. . ........ 0.8500 0.0200 
Positive Hits . Hinimun .............. 1.4000 0.0400 
Positive Hits . Maxii-rum .............. 165.0000 0.0600 
Average Of Positive Hits ............. 34.0000 0.0425 
Standard Deviation ................... 39.9892 0.0100 
Uppar Confidence Limit . Normal ...... 27.7646 0.0462 
Upper Confidence Limit . Lognormal ... 28.9942 0.0492 
95th Percentile . Nonparametric ....... 165.0000 0.0600 
95th Percentile . Normal .............. 80.6768 0.0565 
95th Percentile . Lognormal .......... 32.9041 0.0616 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . . . . . ..-......-.ao.--.....-mm... 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Cow Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

U-Test . Table Value ................. 
U-Test . Normal ...................... 
U-Test . Lognormal ................... 

-_-.__.-_-..-.-__-.______________ 
0.7987 0.6527 
0.9481 0.6527 
0.6283 0.7932 
0.8605 0.7729 
0.9260 0.9050 
0.9620 0.9120 

0.9240 0.8290 
0.4151 0.6934 
0.7326 0.6583 

Type of Distribution ................ Undefined UNDEFINED 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 123.6176 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM&::'TESTS MUST BE USED ,/ 

T-Test Calculated Value .............. 
. T-Test Table Value ................... 

T-Test . Conclusion .................. NO SIGNtFiCANT DIFFERENCE FROM,BACKGRUJND 

Uilcoxon Test - Calculated Value . . . . . 4.4751 
Uilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . STGNTFTC:N!4;;FFERENCE FROH BACKGRWND v/ 

Test of Proportions - 2 Calculated . . . 2.4106 
Test of Proportions - 2 95% Level . . 1.6450 
Test,of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGRWND 



Dataset: NEB RES 
Media : iNDUSTRiAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : BARIUM (MC/KG) ' 
........................................................................... 

Sample Results Background Results 
................................ 

cou@Jt ................................ ........................ . . _ _ _ _ _ _ 28,OOOO 11.0000 
Nu&er of Detects .................... 25.0000 9.0000 
Average .............................. 198.8911 10.3250 
Detection Limit . Minisun ............ 2.0500 2.0750 
Detection Limits . Naximun ........... 2.3500 2.1000 
Positive Hits . Minimun .............. 4.2000 4.9000 
Positive Hits . Maximun .............. 1950.0000 22.9000 
Average Of Positive Hits ............. 222.4880 
Standard Deviation ................... W8 
Upper Confidence Limit . Normal ...... !EzE 14:2215 
Upper Confidence Limit . Lognormal ... 113612443 22.6063 
95th Percentile . ....... 1950.0000 22.9000 
95th Percentile 

Nonparametric 
. Normal .............. 892.6794 22.0571 

95th Percentile . Lognormal.....; ..... 865.5583 30.9170 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.6887 0.9803 
Corr Coeff . Detected . Lognormal .... 0.9637 0.9728 
Corr Coeff,- Total . Normal .......... 0.7139 0.9675 
Corr Coeff - Total - 

.' Corr Coeft-- crit ValL~g~~~~~d.::::: 
0.9666 0.9720 
0.9580 0.9120 

Corr Coeff . Crit Val . Total ........ 0.9620 0.9220 

!U-Test 
1 U-Test 

: :t;k,VaLue ................. 0.9240 0.8500 
.... . ................. 0.5345 0.9173 

',* U-Test . L'ognormal .................... 0.9181 0.9244 

Type of Distribution ................ LOGNORMAL LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 69.9426 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED J 

T-Test Calculated Value .............. 1.4708 
T-Test Table Value ................... 1.6879 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 1.6074 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE 

Test of Proportions - 2 Calculated . . . 0.6277 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SlGNlFlCANT DIFFERENCE 

FROM BACKGRWN 4/ 

FRCM BACKGRWND 



Dataset: NEB RES 
Media : iNDUqTRIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
_..-_..-....--;--....-.*.-.-..---........----.-.-----.---.-....---.- ....... 
Parameter : ARSENIC (MC/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

count ................................ 21.0000 11.0000 _ 
Nunbet- of Detects .................... 14.0000 11.0000 
Average .............................. 4.3557 3.7327 
Detection Limit . Minimm ............ 0.3050 NA 
Detection Limits . Maximm ........... 0.3600 NA 
Positive Hits . Hinimm .............. 0.6100 0.6300 
Positive Hits . Maximun .............. 23.4000 23.2500 
Average Of Positive Hits ............. 6.3671 3.7327 
Standard Deviation ................... 6.5563 6.5298 
Upper Confidence Limit . Normal ...... 6.8237 7.3002 
Upper Confidence Limit . Lognormal ... 14.2935 7.9630 
95th Percentile . Nor-parametric ....... 
95th Percentile . Normal .............. ::%i: :t ES 
95th Percentile '- Lognormal . ......... 17:8200 918924 

Shapiro-Uilk and Probabilty Plot Results: 
................................................................... 
Corr Coeff . Detected . Normal ....... 0.5153 
Corr Coeff . Detected . Lognormal .... 0.4382 
Corr Coeff . Total . Normal .......... 0.8237 
Corr Coeff . Total . Lognormal ....... 0.9463 
Corr Coeff . Crit Val . Detected ..... 0.9340 
Corr Coeff . Crit Val . Total ........ 0.9520 

U-Test - Table Value ................. 0.9080 
U-Test . Normal ...................... 0.6826 
U-Test . Lognorisal ................... 0.8755 

___._.-. 
0.6566 
0.9120 
0.6566 
0.9120 
0.9220 
0.9220 

0.8500 
0.4675 
0.8548 

Type of Distribution ................ UNDEFINED LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 0.0002 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value .............. 0.2556 
T-Test Table Value ................... 1.6970 
T-Test . conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 1.0318 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FRGM BACKGROUND J 

Test of Proportions - 2 Calculated . . . 2.1664 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROM EACKGRWND 



Dataset: NEB RES 
Media : iNDU:TRlAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
. ..---_______......_____________________---.------.----------.--..---.~...- 
Parameter : ANTIMONY (MC/KG) 
. . . ..-._...-.._.__-.-.-..-.-.---.---------..--.-.---.-.-..-.---.--......-.- 

Sample Results 
_...-___-.__.. 

count -....---'.-.'..I.~~~.=~~.::.~=== 
Nurber of Detects . . . . . . . . . . . . . . . . . . . . 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Detection Limit - Minimun . . . . . . . . . . . . 
Detection Limits - Maximun . . . . . . . . . . . 
Positive Hits - Miniaus . . . . . . . . . . . . . . 
Positive Hits - Maximus . . . . . . . . . . . . . . 
Average Of Positive Hits . . . . . . . . . . . . . 
Standard Deviation . . . . . . . . . . . . . . . . . . . 
Upper Confidence Limit - Normal . . . . . . 

~~'P:~::~~~;~-'~~~b~~~P:"!.::: 
95th Percentile - Normal.............. 
95th Percentile - Lognormal . . . . . . . . . . 

Shapiro-Uilk and Probabilty Plot Results: 

28 * 0000 
2.0000 
4.8393 

. 2.9500 
5.1000 

14.0000 
31.0000 
22.5000 

5.5277 
6.6183 
5.3766 

31.0000 
13.9324 
8.9920 

Background Results 
------_---__-.._.. 

11 .ooo[, 
0.0000 
3.1841 
3.0500 
3.3000 

NA 
_ NA 

0.0910 
3.2338 
3.4341 
3.3000 
3.3338 
3.3359 

........................................................................... 
Corr Coeff . Detected . Normal ....... 1.0000 
Corr Coeff . Detected . Lognormal .... 1.0000 

', Corr Coeff . Total . Norms1 .......... 0.5635 
Corr Coeff . Total . Lognormal ....... 0.7037 
Corr Coeff' . Crit Val . Detected ..... 0.8790 
Corr Coeff . Crit Val . Total ........ 0.9620 

U-Test . Table Value ................. 0.9240 0.8500 
. U-Test . Normal ...................... 0.3513 0.8988 

U-Test . Lognormal ................... 0.5210 0.9013 

.. Type of Distribution ................. Undefined Undefined 

" Test Results: 
............................................................................ 

Bartlett's X2 Test Value ............. 70.4791 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value .............. 0.9850 
T-Test Table Value ................... 1.6879 
T-Test . Conclusion .................. NO SlGNlFICANT DIFFERENCE FRON BACKGROUND 

Uilcoxon Test . Calculated Value ..... 
Uilcoxon lest . Table Value .......... 1-E: 
Uilcoxon Test . Conclusion ............ SIGNIFTCANT DIFFERENCE FROM BACKGROUND 

Test of Proportions . 2 Calculated ... 0.9100 
Test of Proportions -2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

NO STATISTICAL COHPARISON IS NECESSARY SINCE ANTIMONY WAS NOT DETECTED IN BACKGRWND. 
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Dataset: NEB RES 
Media : TNDIJSTRIAL scENARl0 SOIL STATTSTTCS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : ALUMINUM (MC/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 28.0000 11.0000 
#u&r of Detects .................... 28.0000 11.0000 
Average .i ............................ 7559.5000 8280.7273 
Detection Limit . Minimun ............ NA NA 

-Detection Limits . Maximun ........... IA HA 
Positive Hits . Minim .............. 497.0000 948.0000 
Positive Hits . Haximm .............. 39300.0000 16300.0000 
Average Of Positive Hits ............. 7559.5000 8280.7273 
Standard Deviation ................... 9745.4692 5751.9459 
UpperConfidence Limit . Normal ...... 10695.9501 11423.2371 
Upper Confidence Limit . Lognormal ... 13473.1292 25523.8178 
95th Percentile . Nonparametric ....... 39300.0000 16300.0000 
95th Percentile . Normal .............. 23590.7968 17742.6783 
95th Percentile . Lognormal .......... 25851.2979 30665.7955 

Shapiro-Wilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.8114 0.9718 
Carr Coeff . Detected . LognormaL .... 0.9922 0.9497 
Corr Coeff . Total . NormaL .......... 0.8114 0.9718 
Corr Coeff . Total . Lognormal ....... 0.9922 0.9497 
Corr Coeff . Crit Val . Detected ..... 0.9620 0.9220 
Corr Coeff . Crit Vet . Total ........ 0.9620 0.9220 

U-Test . Table Value .................. 0.9240 0.8500 
U-lest . Normal ...................... 0.6677 0.9139 
W-Test . Lognormal ................... 0.9773 0.8820 

Type of Distribution ................ LOGNORMAL NORMAL 

-Test Results: 
........................................................................... 

Bartlett's X2 Test Value ......... . ... 3.3773 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's lest Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-lest Calculated Value .............. 0.2291 
T-Test Table Value ................... 1.6879 
T-lest . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Wilcoxon Test - Calculated Value . . . . . 1.0456 
Wilcoxon Test - Table Value . . . . . . . . . . 1.6450 
UiLcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND J 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 



Dataset: SED RES 
Media : SED~REN~ STATISTICS 
Group : NORTHEAST POND 
. . . . . ..--..-...._.......-..--..--..-.....-..-----..--.-.----.-.-------..--- 
Parameter : ZtNC (HG/KG) 
._-..---.-.----.-.......--.-.--------.-.....--.......-....-..-----------.-- 

Sample Results Backgrowd Results 
e-e.---....... . . . . . . . . ..-....--a 

Count ................................ 
N?_Eber of Detects iiiiiiiiiiiiiiiii_.i 
Average .............................. 
Detection Limit . Minimun ............ 
Detection Limits . Maximm ........... 
Positive Hits . Hinimun : ............. 
Positive Hits . Haximun .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 

~~rP~~:f~~~~-L:~~~~~~~~~!.::: 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

1.0000 
n.nono 
1.2750 
1.2750 
1.2750 

IA 
NA 

2.0000 
2.DDOO 

31.3500 
#A 
IA 

26.9000 
35.8000 
31.3500 

.1340780E+l55 6.2933 
0.0000 59.4473 
0.0000 50.1665 
1.2750 35.8000 

.22055B4E+155 41.7024 
+.t**t*t*++ttt 43.2718 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . ..-.-............~-.--.--....--------.----.-. 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr COeff - Crit Val - Detected . . . . . 

'" Corr Coeff - Crit Val - Total . . . . . . . . 

U-Test - Table Value . . . . . . . . . . . . . . . . . 0.0000 
.* U-Test - Normal l ************* . . . . . . . . . . . . . . . . . . . . . . 
i U-Test - lagnormsl l tat*+***++*+. . . . . . . . . . . . . . . . . . . . 

_ Type of Olstrikrtion . . . . . . . . . . . . . . . . Undefined 

Test Results: 

UNDE FINED 

0.0000 
1.0000 
1.0000 

................................................................ 
Bartlett's X2 Test Value ............. HA 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion . . . . . . . . . . . NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value . . . . . . . . . . . . . . 
T-Test fable Value . . . . . . . . . . . . . . . . . . . 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . 

Uilcoxon fest - Calculated Value . . . . . 
Wilcoxon fest - Table Value . . . . . . . . . . 
Uilcoxon test - Conclusion . ..>....... 

3.9020 
l *****t+tt+.*t 

NO SlGNtFlCANT DIFFERENCE FROM BACKGROUND 

1.8371 
1.6450 

SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - Z Calculated . . . 1.7321 
fest of Proportions - Z 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 



-Dataset: SED RES 
Media : ~DIRENT ~~A~I’STICS 
Group : NORTHEAST POND 

Parameter. : VANADIUM (MC/KG) 
.__._..-.-._----......-.---..-----..------.-.--.-.--..- 

Sample Results 
._-.__-.-..--. 

count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Number of Detects . . . . . . . . . . . . . . . . . . . . %iE 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17:7333 
Detection Limit - Minirwn . . . . . . . . . . . . 7.3000 
Detection Limits - Maximun . . . . . . . . . . . 7.3000 
Positive Hits - Hinimm L............. 2.6500. 
Positive Hits - Maximun . . . . . . . . . . . . . . 85.9000 
Average Of Positive Hits . . . . . . . . . . . . . 18.6818 
Standard Deviation . . . . . . . . . . . . . . . . . . . 23.1294 
Upper Confidence Limit - Normal . . . . . . 29.7250 
Upper Confidence Limit - Lognormal . . . 39.3875 
95th Percentile - Nonparametric....... 85.9000 
95th.Percentile - Normal.............. 55.7812 
95th Percentile - Lognormal . . . . . . . . . . 52.7975 

Shapiro-Uilk and Probabilty Plot Results: 

.---e-.-e-----....- 

Background Results 
.-..--.--------..- 

11.0000 
11.0000 
20.1273 

NA 
NA 

6.1000 
61.8000 
20.1273 
15.8658 
28.7954 
35.9753 
61.8000 
46.2265 
51.3657 

........................................................................... 
Corr Coeff . Detected . Normal ........ 0.7192 0.8778 
Corr Coeff . Detected . Lognormal .... 0.9578 0.9724 
Corr Coeff . Total . Normal .......... 0.7780 0.8778 
Corr Coeff . Total . Lognormal ....... 0.9773 0.9724 
Corr Coeff . Crit Val . Detected ...... 0.9220 0.9220 
Corr Coeff . Crit Val . Total ........ 0.9260 0.9220 

U-Test . Table Value ................. 0.8590 0.8500 
U-Test . Normal ...................... 0.6334 0.7895 
U-Test . Lognormal ................... 0.9616 0.9403 

Type of Distribution ................ LOGNORMAL LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 1.4379 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... PARAMETR:%S MAY BE USED / 

T-Test Calculated Value .............. 0.2867 
f-Test Table Value ................... 1.7210 
f-Test . Conclusion ....... . .......... NO SIGNIFICANT DIFFERENCE FRCM BACKGROUND / 

Uilcoxon Test - Calculated Value . . . . . 1.1081 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DlFFERENCE FROM BACKGROUND 

Test of Proportions - Z Calculated . . . 0.9789 
Test of Proportions - Z 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNlFICANT DIFFERENCE FROM BACKGROUND 



;",it:'i &i",:s STAflSfICS 
Group : NORTHEAST POND 
_________--_-_....._......-*...-.--.---.-.-------.-.----------.------------ 
Parameter : SiLVER fMG/KG) 
._.._......-__.___._____________________.--..-..-..-..--------..----------- 

Sample Results Background Results 
. . . . . . . . . . . . . . .*.--..-.----a.... 

count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
':-:;;11 

No samples 
N4mber of Datccta iiiiiiiiii~iiii.i~ii _a. . 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0604 
Detection Limit - Hinimm . . . . . . . . . . . . 1.2000 
Detection Limits - Maximm . . . . . . . . . . . 9.8000 
Positive Nits - Minimm c............. 4.5000 
Positive Hits - Maximum . . . . . . . . . . . . . . 

::-%X Average Of Positive Hits . . . . . . . . . . . . . 
Standard Deviation . . . . . . . . . . . . . . . . . . . 7:8207 
Upper Confidence Limjt - Normal . . . . . . 9.1151 

x~rPI~~~~~~~-L~~~~~~~~~~!.::: 
12.1063 

:87%! 95th Percentile - Normal.............. 
95th Percentile - Lognoraml . . . . . . . . . . 1419737 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . . . ..-..-.-.....--.---..-.....----.-.---..-....-.......-.-.-..--- 
Corr Coeff - Detected - Normal . ..-... 1.0000 
Corr Coeff - Detected - Lognormal . . . . 1.0000 
Corr Coeff - Total - Normal . . . . . . . . . . 0.7395 
Corr Coeff - Total - Lognormal . . . . . . . 0.8793 
Corr Coeff - Crit Val - Detected . . . . . 0.8790 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9260 

U-Test - table Value . . . . . . . . . . . . . . . . . 
%E 

#A 
Y-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
U-fast - Lognormal . . . . . . . . . . . . . . . . . v. 0:7680 1: 

Type of Diitribution . . . . . . . . . . . . . . . . Undefined 

Test Rest&s: 
. . . . . . . . . . . . ..___~........~..~~.~.~.~.~~~~....~.~~.~.~~~~~~~~~---..----.-~. 



Dataset: SED RES 
Media : SEDI~~ENF STATISTICS 
Group : NORTHEAST POND 
__..___~~..~___~~.~.....~.~.~~~~~~.~~.~..~~....~~....~.~.-~.~-....-.-..---- 
Parameter : SELENIUM (MC/KG) 
. . .._._.___.____~._..~.~~.~..~~~~~..~~~~~~...~~.~.~~...~~-~~~~~.~... .__.._. 

Sample Results Background Results 
..___--..__..- _-___.____._...__- 

Count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.0000 11.0000 
N&r of Detects . . . . . . . . . . . . . . . . . . . . 

E% 
0.0000 

Average . . . . ..*....................... 0.3205 
Detection Limit - Hinimm . . . . . . . . . . . . 0:3450 0.3100 

. . . . . 2.8500 0.3350 

. 
Detection Limits - Maximun . . . . . . 
Positive Hits - Minimua :........ 
Positive Hits - Maximm . . . . . . . . . 
Average Of Positive Hits . . . . . . . . . 
Standard Deviation . . . . . . . . . . . . . . 
Upper Confidence Limit - Normal . . 
Upper Confidence Limit - Lognorma I1 
95th Percentile - Nonparametric.. 
95th percentile - Normal..:...... 

. . . . 1.1000 NA 

. . . . 2.3000 NA 

. . . . 1.5333 

. . . . 0.9152 0.0065 

. . . . 1.5057 0.3240 
. . . 2.0219 0.3397 

. . . . 2.8500 0.3350 
. . . . . 2.5367 0.3311 

2.9064 0.3312 95th Percentile - Lagnormal . . . . . . . . . . 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
corr Coeff . Detected . Normal ....... 0.9011 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... i%i; 
Corr Coeff . Total . Lognormal ....... 0:9084 
Corr Coeff . Crit Val . Detected ..... 0.8790 
Corr Coeff . Crit Val . Total ........ 0.9260 

U-Test 1 W&Value . ................. 0.8590 0.8500 
U-Test ...................... 0.7592 0.9067 
U-Test . Lognoraasl ................... 0.7987 0.9109 

Type of Distribution ................ Undefined Undefined 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 
Bartlett's X2 fable Value ............ %% 
Bartlett's Test Conclusion ........... NONPARAME;RIC TESTS MUST BE USED 

ZE 
IFlCAiIT DIFFERENCE FROH BACKGRWND 

f-Test Calculated Value . . . . . . . . . . . . . . 
f-lest Table Value . . . . . . . . . . . . . . . . . . . 
f-Test - Conclusion . . . . . . . . . . . . . . . . . . ,SIGN 

Uilcoxon Test - Calculated Value . . . . . 
Uilcoxon Test - fable Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGN 

Test of Proportions - Z Calculated . . . 
lest of Proportions - Z 95% Level . . 

4.0533 
1.6450 

IFICANT DIFFERENCE FROM BACKGROUND 

1.7783 
1.6450 

Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 

NO STATISTICAL COMPARISON IS NECESSARY SINCE SELENIUM WAS NOT DETECTED IN BACKGROUND. 



Dataset: SED RES 
Media : BEDI~~ENY STATISTICS 
Group : NORTHEAST POND 
. ..-.--..-.-..--..----..-..--.-.-----...-.-..--------..------..--..---.---- 
Parameter : POTASSIUM (MG/KG) 
. . . . ..-..-.-....._..-.....-----------.-..-..-----.-...----.-.-.-..-....---- 

Sample Results Background Results 
.-..--.---em.- .------._-._.-___. 

count ................................ 
N&r of Detects .................... 
Average .............................. 
Detection Limit . Hiniaua ............ 
Detection Limits . Naxiaan ............ 
Positive Hits . Mininun ............... 
Positive Hits . Maximm ............... 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
U 

r 
r Confidence Limit . 

th Percentile 
Lognormal ... 

9 . ....... 
95th Percentile 

Nonparametric 
. Normal .............. 

95th Percentile . Lognormal .......... 

12.0000 
8.ODOO 

165.2833 
24.1500 

196.0000 
57.0500 

513.0000 
199.0125 
142.5267 
239.1778 
397.0771 
513.0000 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................ 
Corr Coeff . Detected . Normal ....... 0.8596 
Corr Coeff . Detected . Lognormal .... 0.9274 
Corr Coeff . Total . Normal .......... 0.9077 
Corr Coeff . Total . Lognormal ....... 0.9726 
Corr Coeff . Crit Val . Detected ..... 0.9050 
Corr Coeff . Crit Val . Total ........ 0.9260 

U-Test . Table Value ................. 0.8590 
U-Test . Normal ...................... 0.8332 
U-Test . Lognormal ................... 0.9399 

Type of Distribution . . . . . . . . . . . . . . . . LOGNORMAL 

Test Results: 

11.0000 
6.0000 

167.4773 
61.0000 
64.5000 

151.0000 
345.0000 
254.8333 
121.3142 
233.7559 
318.4429 
345.0000 
367.0391 
449.5674 

--._._-----___- 
0.8843 
0.8874 
0.9026 
0.9172 
0.8900 
0.9220 

0.8500 
0.7826 
0.8042 

UNDEFINED 

........................................................................... 
Bartlett's X2 Test Value ............. 0.2695 
Bartlett's X2 fable Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-Test Calculsted Value .............. 0.0396 
f-Test Table Value ................... 1.7210 
f-lest . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Cslculated Value ..... 0.2770 
Uilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ........... NO SIGNIFICANT DIFFERENCE FROH BACKGROUND J 

Test of Proportions . Z Calculated ... 0.5950 
Test of Proportions - Z 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SIGNIFICANT DIFFERENCE FRCM BACKGRWND 



Dataset: SED RES 
Media : SEDIAENI sfATtsTrcs 
Grow : NORTHEAST POND 
..___._~__.~....~~~.~~~~~..~~~..~~..~..~~~~~~~~.~~~~...~~-~~~...~...--..--- 
Parameter : NICKEL (MG/KG) 
____.___.___._--_.-_...-----..-.-.---.-.---..--------..--.----.-...-..--.-. 

Sample Results Background Results 
___-_....----- --.-.-_..---.--.-- 

count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.0000 11.0000 
#u&r of Detects . . . . . . . . . . . . . . . . . . . . 1.0000 4.0000 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.4063 3.6068 
Detection limit - Miniawn . . . . . . . . . . . . 3.5500 2.0500 
Detection Limits - Maxiawn . . . . . . . . . . . 29.4000 2.2000 
Positive Hits - Minimun . . . . . . . . . . . . . . . 23.0000 5.2000 
Positive Hits - Maxiawe . . . . . . . . . . . . . . 23.0000 6.8000 
Average Of Positive Hits . . . . . . . . . . . . . 6.2000 
Standard Deviation . . . . . . . . . . . . . . . . . . . 2E! 
Upper Confidence Limit - Normal . ..*.. 

~~rP~~:f~~;;:e-L~~~a;~:P:ma:.::: 

$:W; 
2.0955 
4.7517 

95th Percentile - Normal.............. 
95th Percentile - Lognormal . . . . . . . . . . 

29:4000 
5.3223 
6.8000 
7.0539 

5:'%2 . 7.6364 

Shapiro-Uilk and Probabilty Plot Results: 
._._.-.......--e........v.--. --_--..--...._._..-_-...---.-.-...-..-.---.--- 

l ************* 

l *.*****t***** 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-feat . Normal ...................... 
U-Test . Lognormal ................... 

Type of Distribution ................ 

0.8132 
0.8606 
0.8790 
0.9260 

0.8908 
0.8799 
0.8523 
0.8523 
0.0600 
0.9220 

0.8590 0.8500 
0.6572 0.7000 
0.7247 0.6977 

Undefined Undefined 

Test Results: 
._..i...-.-_...-.-...-----.-------.---. ..____.__..em.e- 

Bartlett's X2 Test Value ............. 17.4520 --' 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value .............. 1.9886 
T-Test Table Value ................... 1.7210 
T-Test . Conclusion .................. SIGNIFICANT DIFFERENCE FROM BACKGRWND 

Uilcoxon lest - Calculated Value . . . . . 1.9401 
Uilcoxon Test - Table Value .,........ 1.6450 
Uilcoxon Test - Conclusion . . . . . ...*.. SIGNIFICANT DIFFERENCE FROM BACKGROUND ,,/ 

Test of Proportions - Z Calculated . . . 
Test of Proportions - Z 95% Level . . 
Test of Proportion - Conclusion . . . . . . NO SIGNIFiCANT DIFFERENCE FROH BACKGRWND 
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Oataset: SED RES 
Media : SEDIRENT STATISTICS 
Group : NORfHEAST POND 
........................................................................... 
Parameter : MANGANESE (MC/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 12.0000 11.0000 
N&w of Detects .................... 12.0000 11.0000 
Average .............................. 28.2125 39.4409 
-Detection Limit . Hinimm ............ NA 
Detection Limits . Haximun ........... IA 11: 
Positive Hits . Hinimm ; ............. 3 .?OOO 3.1000 
Positive Hits . Haxiinun .............. 80.0000 
Average Of Positive Hits ............. 
Standard Deviation ................... 5x32: 

1;;.p; 

40:7507 
3319444 

Upper Confidence Limit . Normal ...... 57.9861 
Upper Confidence Limit . Lognormal ... 71.6036 161.2951 
95th Percentile . Nonparametric ....... 80.0000 102.0000 
95th Percentile . Normal .............. 47.9944 95.2795 
95th Percentile . Lognormal .......... 95.2929 164.7572 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff - Detected - Normal ....... o-9355 0.9462 
Corr Coeff . Detected . Lognormal .... 0.9847 0.9655 
Corr Coeff . Total . Normal .......... 0.9355 0.9462 
Corr Coeff . Total . Lognormal ....... 0.9647 0.9655 
Corr Coeff . Crit Val . Detected ..... 0.9260 0.9220 
Cow Coeff . Crit Vel . Total ........ 0.9260 0.9220 

U-lest . Table Value .................. 0.8590 0.8500 
U-Test - Norms1 ., .................... 0.8692 0.8808 
U-Test . LognormaL ................... 0.9566 0.9190 

Type of Distribution ................ LOGNORMAL LOGNORMAL 

test Results: 
........................................................................... 
Bartlett's X2 lest Vatue ............. 1.1945 
Bartlett's X2 fable Value ............ 3.6410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS HAY BE USED J 

T-Test Calculated Value . . . . . . . . . . . . . . 
T-Test Table Value . . . . . . . . . . . . . . . . . . . vz . 

. T-Test - Conclusion . . . . . . . . . . . . . . . . . . NO SIGNIFICANT 

Wilcoxon lest - Calculated Value . . . . . 
Uilcoxon lest - Table Value . . . . . . . . . . %!ix 
Uitcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFiCANT 

lest of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 

DIFFERENC; FRCm EACKGRWND J 

DIFFERENCE FROM BACKGROUND 



Dataset: SED RES 
Media : SEDMENT STATISTICS 
Group : NORTHEAST POND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Parameter : MAGNESIUM (MG/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . ..I................................................ 

Sample Results 
.............. 

colmt ................................ 12.0000 M.--L .- -1 a._IL__L_ ““I-I- ur UCKeEKS .................... 12 DODD 
Average .............................. 377:1000 
Detection Limit . Minimun ............ NA 
Detection Limits . Haximm ........... NA 
Positive Nits . Minimm ............... 58.7000 
Positive Hits . Maximus .............. 1050.0000 
Average Of Positive Nits ............. 377.1000 
Standard Deviation ................... 292.3396 
Upper Confidence limit . Normat ...... 528.6666 

~~'p:~~~~~~-l:"~~~~~~!.::: 
776.2651 

1050.0000 
95th Percentile . Normat .............. 857.9987 
95th Percentile . Lognormal ........... 1116.3690 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................ 
Corr Coeff . Detected . NormaI ....... 0.9334 
Corr Coeff . Detected . .... 0.9887 
Corr Coeff 

LognormsL 
. Total . Normal .......... 0.9334 

Corr Coeff . fatal . Lognormat ....... 0.9887 
Corr Coeff . Crit Val . Detected ..... 0.9260 
Corr Coeff . Crit Val . Total ........ 0.9260 

U-Test --fable Value ................. 0.8590 
U-Test . Norms1 ...................... 0.8755 
U-fcst -~Lognormal ................... 0.9764 

Background Results 
. . . . . . . . . . . . . . . . . . 

11.0000 - ..-. 
Y .uuuu 

692.0409 
40.7000 
41.7500 

122.0000 
1640.0000 
836.6667 
500.9386 

1009.4301 
4703.5540 
1640.0000 
1647.6849 
3592.2702 

. . . . . . -.......... 
0.9833 
0.9325 
0.9654 
0.9452 
0.9120 
0.9220 

0.8500 
0.9067 
0.8720 

Type of Distribution ................ LOGNORMAL NORMAL 

fest Results: 
........................................................................... 
Bartlett's X2 fest Value ............. 
Bartlett08 X2 fable Value ............ %i 
Bartlett's Test Conclusion ........... NONPARAMEiRlC TESTS MUST BE USED 

T-Test Calculated Value .............. 1.6645 
T-Test fable Value ................... 1.7210 
T-lest . Conclusion .................. NO SlGNlFlCANT DIFFERENCE FRCM BACKGROUND 

Uilcoxon lest . Calculated Value ..... 1.1386 
Uilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ........... NO SIGNIFICANT DlFFERENCE FRffl BACKGROUND / 

lest of Proportions . 2 Calculated ... 1.5458 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

‘, 
i 



Dataset: SED RES 
Media : SEDIMENT sfATlsTlcs 
Group : NORTHEAST POND 
___.................................... 
Parameter : LEAD (HG/KG) 
_...................................... 

count ................................ 
Nur&sr of Detects .................... 
Average .............................. 
Detection Limit . Hinimun ............ 
Detection Limits . Maximun ........... 
Positive Hits . Minimun .' ............. 
Positive Hits . Maximun .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . 
Sample Results 
. . . . . . . . . . . . . . 

7.0000 
7.0000 

33.8429 
NA 
NA 

6.2000 
136.0000 

33.8429 
45.4731 
67.2376 

125.9798 
136.0000 
108.6461 
98.4345 

. . . . . . . . . . . . . . . . . . . . 
Background Results 
. . . . . . . . . . . . . . . . . . 

11.0000 
11.0000 
15.5045 

1: 
4.2000 

:%E 
2017455 

:67'8:ii 
76:6000 
49.6309 
37.7934 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............ 
Corr Coeff - Detected - Normal . ..a... 0.7400 0.6977 

- Corr Coeff - Detected - Lognormal . . . . 0.9042 0.8962 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognorma! . . . . . . . !%s 

o:a990 
X% 

Corr Coeff - Crit Val - Detected . . . . . 0:9220 
Corr Coeff - Crit Val - Total . . . . . . . . 0.8990 0.9220 

U-Test - Table Value . . . . . . . . . . . . . . . . . 
U-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
U-lest - Lognormal . . . . . . . . . . . . . . . . . . . 

0.8500 
8% 0.5219 
0:8561 0.8291 

Type of Distribution . . . . . . . . . . . . . . . . LOGNORMAL UNDEFINED 

Test Results: 

Bartlett's X2 Test Value ............. 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAMEiRlC TESTS MUST BE USED 

T-Test Calculated Value .............. 
T-Test Table Value ................... 
T-Test . Conclusion .................. NO SlGNlFiCANT DlFFERENCE FROH BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 1.8113 
Uilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNlFlC~N!4~~FFERENCE FRDM BACKGROUND / 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95X'Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 



Dataset: SED RES 
Media : SE~IRENT sTATisTics 
Group : NORTHEAST POND 
. . . . . . . . . . . . . . . . . . . . . . . . . ..-............................................... 
Parameter : 1RON (MG/KC) 
. . . . . . . . . . . . . . . . . . ..______c_____________................................... 

Sample Results 
.............. 

count ................................ 12.0000 
Nuke: Of n..r,,c, YSCSCI, .................... 12.DOOO 
Average .............................. 4039.7375 
Detection Limit . Winirmm ............ NA 
Detection Limits . Haximun ........... WA 
Positive Hits . Minimus .- ............. 116.8500 
Positive Hits . Maximun .... . .......... 
Average Of Positive Hits .............. 

';;%;$I00 

Standard Deviation ................... 375312496 
Upper Confidence Limit . Normal ...... 5985.6493 

~~rP:~t~~;~-L~~~T~:prma!.::: 
17539.9325 
13200.0000 

95th Percentile . Normal .............. 10213.8330 
95th Percentile . Lognormal .......... 18413.7090 

Shapiro-Uilk and Probabilty Plot Results: 
. . ..................................................... 
Corr Coeff - Detected . Normal ....... 0.9127 
Corr Coeff . Detected . Lognormal .... 0.9328 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... :-;iz 
Corr Coeff . Crit Vat . Detected ..... 0:9260 
Corr Coeff - Crit val . Total ........ 0.9260 

U-Test - Table Value ................. 0.8590 
U-Test . ,NormaI ...................... 0.8430 
U-Test -: LognormaL ................... 0.8937 

Type of Dfstribution . . . . . . . . . . . . . . . . LOGNORMAL NORMAL 

Background Results 
. . . . . . . . . . . . . . . . . . 

11.0000 
ii.0000 

8722.2727 
NA 
WA 

1845.0000 
16850.0000 
0722.2727 
5492.5965 

11723.0900 
18671.7238 
16850.0000 
17757.5940 
25992.4553 

. . . . . ,.......“...r.. 
0.9726 
0.9547 
0.9726 
0.9547 
0.9220 
0.9220 

0.8500 
0.9181 
0.8859 

Test Results: 
........................................................................... 
gartlett~s X2 Test Value ............. 1.5012 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett’s Test Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value .............. 2.4056 
T-Test Table Value ................... 1.7210 
T-Test . conclusfon .................. SlGNlFlCANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 
Uilcoxon Test . fable Value .......... :-Et 
UiLcoxon Test . Conclusion ........... SlGNlFlCANT DlFFERENCE FROH BACKGROUND/ 

Test of Proportions . 2 Calculated ... 
Test of Proportions - 2 95% Level . . 
Test of Proportion . Conclusion ...... 



Dataset: SED RES 
Media : ~EDTRNT STATT'STICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : COPPER (MC/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 12.0000 11.0000 
Nunbet- of Detects .................... 4.0000 1.0000 
Average .............................. 16.4854 4.8045 
Detection'Limit .. Miniawn ............ 1.2000 1.0000 
Detection Limits . Maximun ........... 9.8000 1.1000 

,Positive Hits . Hinimua ............... 6.4000 42.2500 
Positive Hits . Haximun .............. 141.0000 42.2500 
Average Of Positive Hits ............. 44.5750 42.2500 
Standard Deviation ................... 39.6035 12.4193 
Upper Confidence Limit . Normal ...... 37.0183 11.5897 
UpperConfidence Limit . Lognormal ... 78.7480 8.5667 
95th Percentile . Nonparametric ....... 141.0000 42.2500 
95th Percentile . Normal .............. 81.6332 25.2343 
95th Percentile . Lognormal .......... 49.5140 9.2221 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr'Coeff . Detected . Normal ....... 0.8242 t********t+*tt 
Corr Coeff . Detected . Lognormal tt*+*****t**tt .... 0.9335 
Corr Coeff . Total . Normal .......... 0.6322 0.5575 
Corr Coeff . Total . Lognormal ....... 0.8962 0.5743 
Corr Coeff - Crit Val - Detected ****et****+*** ..... 0.8680 
Corr Coeff . Crit Val . Total ........ 0.9260 0.9220 

U-Test - Table Value . . . . . . . . . . . . . . . . . 0.8500 
U-Test - Normal . . . . . . . . . . . . . . . . . . . . . . X%'i 0.3471 
U-Test - Lognormal . . . . . . . . . . . . . . . . . . . 0:8011 0.3669 

Type of Distribution . . . . . . . . . . . . . . . . Undefined Undefined 

-Test Results: 
__...~....._._.___......................................................... 
Bartlett's X2 Test Value . . . . . . ...'... 11.4123 
Bartlett's X2 Table Value 
Bartlett's Test Conclusion -::::::::::: NONPARAM:i%'TESTS MUST BE USED / 

T-Test Calculated Value .............. 0.9354 
T-Test Table Value ................... 1.7210 
T-Test . Conclusion .................. NO SlGNlFfCANl DIFFERENCE FROH BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 
Uilcoxon Test - Table Value . . . . . . . . . . ESX . I 

Uitcoxon Test - Conclusion . . . . . . . . . . . SlGNlFlCAil DIFFERENCE FROM BACKGRWND J 

Test of Proportions - 2 Calculated . . . 1.4080 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SlGNlFlCANT DIFFERENCE FROM BACKGROUND 



Dataset: SED RES 
Media : SEDIMENT STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : COBALT (MGAKG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 12.0000 11.0000 
.*..-I. .. -1 L..-- .. rrul-r- "V YeKecKs .................... 1. DOOD 3 DDGD 
Average .............................. 3.0688 1:7682 
Detection Limit . Minimm ............ 1.2000 
Detection limits . Haximua ........... 9.8000 1 %z 
Positive Hits . Minimun ; ............. 6.8000 3:oooo 
Positive Hits . Maximua .............. 6.8000 4.9000 
Average Of Positive Hits ............. 6.8000 3.6667 
Standard Deviation ........... 
Upper Confidence Limit 

. ........ 3.0426 1.3100 
. Normal ...... 4.6462 2.4839 

~~rP~~~~~;~-L:~~~a~~~~~~~!.::: 
5.5318 2.6638 
9.8000 4.9000 

95th Percentile . Normal .............. 8.0738 3.9232 
95th Percentile . Lognormal .......... 8.0619 3.8404 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal l ************* ....... 0.9376 
Corr Coeff . Detected . Lognormal l ************* .... 0.9421 
COrr COeff . Total . Normal .......... 0.8154 0.7948 
Corr Coeff . Total . Lognormal ........ 0.8636 0.8134 
Corr Coeff . Crit Val . Detected *********t**** ..... 0.8790 
Corr Coeff . Crit Val . Total ........ 0.9260 0.9220 

U-Test . 'Table Value ................. 0.8590 0.8500 
U-Test . ,Normal ...................... 0.6635 0.6405 
U-Test . :Lognormal ................... 0.7309 0.6588 

Type of Distribution ................ Undefined Undefined 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 6.5451 
Bartlett's X2 Table Value ............ 3.8410 
Barttett's Test Conclusion ........... NONPARAMETRlC TESTS MUST BE USED / 

T-Test Calculated Value .............. 1.3089 
T-Test Table Value ................... 1.7210 
!-Test . coflc1usion .................. NO SlGNlFlCANT DlFFERENCE FRCM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 2.3843 
Wilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ............ SIGNIFICANT OlFFERENCE FRCM BACKGROUND / 

Test of Proportions . 2 calculated ... 1.1970 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SlGNlFlCANT DlFFERENCE FRCiM BACKGROUND 



-Dataset: SED RES 
Media : SEDIRENT ~~AT~~TICS 
Croup : NORTHEAST POND 
_____.________-____------------------.------------------------------------- 
Parameter : CHROMIUM (MC/KC) 
__________.._---_--_.----------------------------------------------------- - 

Sample Results Background Results 
-me---e----e-- _--__---_--_-_____ 

cowl t ................................ 12.0000 11.0000 
Number of Detects .................... 10.0000 9.0000 
Average .............................. 24.7063 10.1318 
Detection Limit . Mininun ............ 1.2750 1.0000 
Detection Limits . Haximun ........... 7.3000 I.0500 
Positive Hits . Hinimun : ............. 4.7000~ 3.4000 
Positive Hits . Haximun .............. 102.0000 32.7000 
Average Of Positive Hits ............. 28.7900 12.1556 
Standard Deviation ................... 29.3457 9.0651 
Upper Confidence Limit . Normal ...... 15.0844 

~~'PS~:~~~f;s".':~~~~~~~~~~!.::: 
f XE 

102:0000 
37.1581 
32.7000 

95th .Percentile . Normal .............. 72.9799 25.0438 
95th Percentile . Lognormal .......... 97.7652 40.2747 

Shapiro-Uilk and Probabilty Plot Results: 
___________..__.__-_.----------------------------------------------.------ - 
Corr Coeff . Detected . Normal ....... 0.7294 0.9264 
Corr Coeff . Detected . Lognormal .... 0.9683 
Corr Coeff . Total . Normal .......... X% 0.9154 
Corr Coeff . Total . Lognormal ....... 0:9868 0.9611 
Corr Coeff . Crit Val . Detected ...... 0.9170 0.9120 
$orr Coeff . Crit Val . Total ........ 0.9260 0.9220 

W-Test . Table Value ................. 0.8590 0.8500 
U-lest . Normal ...................... 0.7449 0.8520 
U-lest . Lognormal ................... 0.9809 0.9171 

Type of Distribution ................ LOGNORMAL LOCNORMAL 

Test Results: 
________________________________I_______----------------------------- ----_- 
Bartlett's X2 Test Value ............. 11.6621 
Bartlett's X2 Table Value 
Bartlett's Test Conclusion '::::::::::: NONPARAM:T::TESTS HUST BE USED v/ 

T-lest Calculated Value .............. 1.5770 
T-lest Table Value ................... 1.7210 
T-lest . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Wilcoxon lest - Calculated Value . . . . . 1.2001 
Ullcoxon Test - Table Value . . . . . . . . . . 1.6450 
Wilcoxon lest - Conclusion NO SlGNlFlCANf DIFFERENCE FRCfl BACKGROUND J . . . . . . . . . . . 

lest of Proportions - 2 Calculated . . . 0.0958 
lest of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SlGNlFlCANT DIFFERENCE FROM BACKGROUND 



Dataset: SED RES 
Hedia : SEDIMENT STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : CALCIUM (MC/KG) 
_-._.________------------------------..----------------------------------- - 

Sample Results Background Results 
.emme-emmem___ m-.-mm---,---Im--- 

count ................................ 12.0000 11.0000 
#$&+; of nr*rr.r YSbSn.bS .................... 9 0000 

2073:0417 
6 0000 

Average .............................. 225:5455 
Detection Limit . Minimm ............ 120.5000 104.0000 
Detection Limits . Maximun ........... 184.5000 110.5000 
Positive Hits . Mininun : ............. 274.0000 226.0000 
Positive Hits . Meximm .............. 9580.0000 498.5000 
Average Of Positive Hits ............. 2715.9444 324,5833 
Standard Deviation ........... . ....... 2822.7345 141.6756 
Upper Confidence Limit . Normal ...... 3536.5181 302.9483 

~~rP",~~~~~;:e.L:~~;~;J~~:me!. : : : 
15840.2169 357.0596 
9580.0000 498.5000 

95th Percentile . Normal .............. 6716.4398 458.6018 
95th Percentile . Lognormal .......... 9797.9772 515.3742 

Shapiro-Wilt and Probabilty Plot Results: 
-.-_---I-____------------------.--.---------------------------------------- 
Corr Coeff . Detected . Normal ....... d-7710 0.9445 
Corr Coeff . Detected . Lognormal .... 0.8770 0.9523 
Corr Coeff . Total . Normal .......... 0.8468 0.9135 
Corr Coeff . Total . Lognormal ....... 0.9607 0.9333 
Corr Coeff . Crit Val . Detected ..... 0.9120 0.8900 
Corr Coeff . Crit Val . Total ........ 0.9260 0.9220 

U-Test . f,able Value ................. 0.8590 0.8500 
U-Test . Normal ...................... 0.7293 0.8193 
U-Test . Lognormal ................... 0.9008 0.8438 

Type of Distribution . . . . . . . . . . . . . . . . LOGNORMAL LOGNORMAL 

Test Results: 
-------_-.----_---______________________----------------------------------- 
Bartlett's X2 Test Value . . . . . . . . . . . . . 46.3073 
Bartlett's X2 Table Value . . . . . . . . . . . . 
Bartlett's Test Conclusion . . . . . . . . . . . NONPARAM~~~~"TESTS MUST BE USED/ 

T-Test Calculated Value . . . . . . . . . . . . . . 2.1640 
;-;t::'Table Value . . . . . . . . . . . . . . . . . . . 1.7210 

s - conclusion . . . . ..I........... SIGNIFICANT DIFFERENCE FROH BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 2.4317 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DtFFERENCE FROH BACKGROUND / 

lest of Proportions - 2 Calculated . . . 
Test of Proportions - 2 95% Level . . 
Test of Proportion - Conclusion . . . . . . NO SlGNIFiCANT DIFFERENCE FROH BACKGROUND 



Dataset: SED RES 
Media : SED~~~ENT sTATfsTlcs 
Group : NORTHEAST POND 
___________-_____--_____________________-------------.--------------------- 
Parameter : CADMIUM (MC/KG) 
________--_--_____-_------------------------------------------------------- 

Sample Results Background Results 
w-----mwmee--- --_--m------__---- 

count ................................ 12.0000 9.0000 
Number of Detects .................... 8.0000 
Average .............................. :-zo 0.0400 
Detection Limit . Minimun ............ 0.0200 
Detection Limits . Haximm ........... 

plCMl~ 
0.0200 

Positive Hits . Mininun : ............. 2:1000 0.0400 
Positive Hits . Maxieun .............. 4.1000 0.0600 
Average Of Positive Hits ............. 
Standard Deviation ................... XX! 

0.0425 
0.0100 

Upper Confidence Limit . Normal ...... 215142 0.0462 
Upper Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... Eofo7E X%~ 
95th Percentile . Normal .............. 4:3239 0:0565 
95th Percentile . Lognormal .......... 4.6911 0.0616 

Shapiro-Uilk and Probabilty Plot Results: 
________________________________________--------------- 
Corr coeff - Detected - Normal . . . . . . . 1.0000 
Corr Coeff - Detected - Lognormal . . . . 1.0000 
Corr Coeff - Total - Normal . . . . . . . . . . 0.8499 
Corr Coeff - Total - Lognormal . ...*.. 0.8822 
Corr Coeff - Crit Val - Detected . . . . . 0.8790 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9260 

..m-sm..-- 
0.6527 
0.6527 
0.7932 
0.7729 
0.9050 
0.9120 

U-Test : TaFk,Value 0.8590 ................. 0.8290 
U-Test ...................... 0.7109 0.6934 
U-Test . Lognormal ................... 0.7548 0.6583 

Type of Distribution ................ Undefined UNDEFINED 

Test Results: 
________________________________I_______------------------.---------------- 
Bartlett's X2 lest Value ............. 70.8839 
Bartlett's X2 Table Value 
Bartlett's lest Conclusion ....................... NONPARAM;+:;'TESTS MUST BE USED/ 

T-lest Calculated Value .............. 3.0449 
T-Test Table Value ................... 1.7290 
T-Test . Conclusion .................. SIGNIFfCANT DIFFERENCE FROM BACKGRUJND 

Uilcoxon lest - Calculated Value . . . . . 3.8784 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SlGNlFlCANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated .-. 3.2794 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SiGNIFICANT DiFFERENCE FRDM BACKGROUND 



Dataset: SED RES 
Media : &D&NT srATIsTIcs 
Group : NORTHEAST POND 
----.-------___-________________________------------------.---------------- 
Parameter : BARlUM (MC/KG) 
----------_-_------.-..--.----.------------------------------------------- - 

Sample Results Background Results 
--a---_----*-- _-___----_------_- 

count ................................ 12.0000 11.0000 
N&r of Detects 8.0000 

. ---- 
.................... P.UUUrJ 

Average .............................. 38.1104 10.3250 
Detection Limit . Minimm ............ 2.4000 2.0750 
Detection Limits . Maximun ........... 14.5500 2.1000 
Positive Hits . Minimun .: ............ 4.8000 4.9000 
Positive Nits . Haxirruw .............. 268.0000 22.9000 
Average Of Positive Hits ............. 54.4125 12.1556 
Standard Deviation ................... 74.4842 7.1320 
Upper Confidence Limit . Normal ...... 76.7276 14.2215 

r Confidence Limit 
II!Z Percentile 

. Lognormal ... 205.5964 22.6063 
. ........ 268.0000 22.9000 

95th Percentile 
Nonparametric 

. Normal .............. 160.6370 22.0571 
95th Percentile - Lognormal .......... 142.6338 30.9170 

Shapiro-Uilk and Probabilty Plot Results: 
-r------.----------------~------------------------------------------------- 
Corr Coeff . Detected . Normal ....... 0.5936 0.9803 
Corr Coeff . Detected . Lognormal .... 0.9728 
Corr Coeff . Total . Normal .......... %:z 0.9675 
Corr Coeff . Total . Lognorml ....... 0:9642 0.9720 
Corr Coeff . Crit Vat . Detected ..... 0.9050 0.9120 
Corr Coef.f . Crit Val . Total ........ 0.9260 0.9220 

Y-Test . -Table Value .................. 0.8590 0.8500 
U-Test . Normal ...................... 0.5172 0.9173 
U-Test -,-lognormal ................... 0.9208 0.9244 

Type of Distribution ................ LOGNORMAL LOGNORMAL 

Test Results: 
------------------______________________----------------------------------- 
Bartlett's X2 Test Value ............. 33.5150 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM:iffl;E"TESTS MUST BE USED,/ 

T-Test Calculated Value .............. 
T-Test Table Value ................... 1. ::Fi 
T-Test . Conclusion .................. NO SIGNIFiCANT DIFFERENCE FRCM BACKGRUJND 

Uilcoxon Test . Calculated Value ...... 0.5540 
Uilcoxon'Test . Table Value .......... 
Uilcoxon Test . Conclusion ........... NO SIGNI:i%I: DIFFERENCE FROM BACKGROUND / 

Test of Proportions . 2 Calculated ... 0.8266 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SIGNIFICANT DlFFERENCE FRDM BACKGROUND 



Dataset: SE0 RES 
Media : SEDI~~ENT ~~ATlsTlcs 
Group : NORTHEAST POND 
___._______---.-----.--------------.--------.---------. 
Parameter : ARSENIC (MG/KG) 
__-____-.--____--_-------------------------.---- -e--e -. 

Sample Results 
.............. 

Count ................................ 12.0000 
Nunber of Detects .................... 8.0000 
Average .............................. 4.8521 
Detection Limit . Minisun ............ 0.3800 
Detection Limits . Maximm ........... 2.2000 
Positive Hits . Hinimun ; ............. 0.9200 
Positive Hits . Maximun .............. 31.0000 
Average Of Positive Hits ............. 6.8450 
Standard Deviation ................... 8.7179 
Upper Confidence Limit . Normal ...... 9.3720 
Upper Confidence Limit . Lognormal ... 21.3588 
95th Percentile . Nonparametric ....... 31.0000 
95th Percentile . Normal .............. 19.1931 
95th Percentile . Lognormal .......... 17.3874 

Background Results 
------____-__-_-__ 

11.0000 
11.0000 
3.7327 

it 
0.6300 

23.2500 
3.7327 
6.5298 
7.3002 
7.9630 

23.2500 
14.4742 

9.8924 

Shapiro-Uilk and Probabilty Plot Resuits: 
___________-__----_.____________________----------------------.------------ 
Corr Coeff - Detected - Normal . . . . . . . 0.7835 0.6566 
Corr Coeff - Detected - Lognormal . . . . 0.7086 0.9120 
Corr Coeff - Total - Normal . . . . . . . . . . 0.7344 0.6566 
Corr Coeff - Total - Lognormal . . . . . . . 0.9598 0.9120 
Corr Coeff - Crit Val - Detected . . . . . 0.9050 0.9220 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9260 0.9220 

U-Test - Table Value .*............... 0.8590 0.8500 
U-Test - Normal . . . . . . ..*....*....*... 0.5680 0.4675 
U-Test - Lognormal ..I....,........... 0.9129 0.8548 

Type of Distribution . . . . . . . . . . . . . . . . LOGNORMAL LOGNORMAL 

Test Results: 
----i---------------.-----------------..------------------------------.---- 
Bartlett's X2 Test Value ............. 0.8554 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED ,/ 

T-Test Calculated Value .............. 
T-Test Table Value ................... 
T-Test . Conclusion .................. NO SIGNlFiCANT DIFFERENCE FROH BACKGROUND / 

Uilcoxon Test - Calculated Value . . . . . 0.4311 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SlGNlFlCANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 
Test of Proportions - 2 95% Level . . 
Test of Proportion - Conclusion . . . . . . SlGNtFlCAiiT OlFFERENCE FROH BACKGRMlND 



Dataset: SED RES 
Media : SED~I~ENT STATISTICS 
Group : NORTHEAST POND 
.__.-.-----__--------------*----------------------------------------------- 
Parameter : ALUMINUM (MC/KG) 
--------------------------------.------------------------------------------ 

Sample Results Background Results 
_______-_-____ _____.__-...__.--_ 

Colmt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.0000 11.0000 
u. --L-m -1 r. -Lee.- ." ..,.n.. ""1-1 "I YllWSLJ . . . . . . . . . . . . . . . . . . . . IL."""" ii DDOD 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4790.5417 8280:7273 
Oetection Limit - Minimm . . . . . . . . . . . . NA NA 
Detection Limits - Haximun . . . . . . . . . . . NA IA 
Positive Hits - Mininm :............. 1050.0000 948.0000 
Positive Hits - Maxisun . . . . . . . . . . . . . . 14100.0000 16300.0000 
Average Of Positive Hits es.~.Ol**~s.i 4790.5417 8280.7273 
Standard Oeviation . . . . . . . . . . . . . . . . . . . 4255.4213 5751.9459 
Upper Confidence Limit - Normal . . . . . . 6996.8097 11423.2371 

~~rP:~:~~;ce,e-L~~~~~~~~!.::: 
11309.2929 25523.8178 
14100.0000 16300.0000 

95th Percentile - Normel.............. 11790.7098 17742.6783 
95th Percentile - Lognormal . . . . . . . . . . 15363.3822 30665.7955 

Shapiro-Uilk and Probabilty Plot Results: 
-.--..1-.-----------______________^_____----------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 0.9266 0.9718 
Corr Coeff - Detected - Lognormal . . . . 0.9682 0.9497 
Corr Coeff - Total - Normal :......... 0.9266 0.9718 
Corr Coef.f - Total - Lognormal . . . . . . . 0.9682 0.9497 

t Corr Coeff - Crit Val --Oetec 
Corr Coeff - crit Val - Total 

U-Test - .Table Value . . . . . . . . 
U-Test - Normal . . . . . . . . . . . . . 
U-Test - Lognormal . . . . . . . . . . . 

ed ..... 0.9260 0.9220 
........ 0.9260 0.9220 

........ 0.8590 0.8500 

........ 0.8504 0.9139 

........ 0.9098 0.8820 

, 

Type of Oistribution . . . . . . . . . ..'...... LOGNORMAL NORMAL 

Test Results: 
--___-_____________-------------------------------------------------------- 
Bartlett's X2 Test Value . . . . . . . . . . . . . 0.9461 
BaFtlett's X2 Table Value A........... 3.8410 
Bartlett's Test Conclusion . . . . . . . . . . . PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value . . . . . . . . . . . . . . I.6643 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1.7210 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . NO SlGNIFlCANT DIFFERENCE FROM BACKGROUND 

Wilcoxon Test - Calculated Value . . . . . 1.6314 
Uilcoxcw~ Test - Table Value . . . . . . . . . . 
Ullcoxon Test - Conclusion . . . . . . . . . . . NO SlGNl:i::: DIFFERENCE FROH BACKGROUND,/ 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 



;i;;;et: -FCA-RES 
: RESIDENTIAL SCENARIO SOIL STATISTICS 

Group : FUEL CALlBRATlON AREA 
_______.________-.__--------------------.-------------- 
Parameter : LEAD (MC/KG) 
_____._________--___----------------------------------- 

Sample Results 
___-__--a.---- 

count . . . . . . . . . . . . . . . . . . . . . . . . . ..a.... 6.0000 
N-r of Detects . . . . . . . . . . . . . . . . . . . . 6.0000 
Average . . . . . . . . . . . . . . . . . . . . . ...*..... 18.9333 
Detection Limit - Minimm . . . . . . . . . . . . NA 
Detection Limits - Haxiaun . . . . . . . . . . . NA 
Positive Hits - Minimun i............. 8.6000 
Positive Hits - Haximun . . . . . . . . . . . . . . 
Average Of Positive Hits . . . . . . . . . . . . . :I;-;!!!: 
Standard Deviation . . . . . . . . . . . . . . . . . . . II:2338 
Upper Confidence Limit - Normal . . . . . . 28.1745 
Upper Confidence Limit - LognormaL . . . 45.8686 
95th Percentile - Nonparametric....... 34.2000 
95th Percentile - Normal.............. 37.4130 
95th Percentile - Lognormal . . . . . . . . . . 45.0279 

---_--_____-___--___ 
Background Results 
--____--_--___--__ 

11.0000 
11.0000 
15.5045 

HA 
NA 

4.2000 
76.6000. 
15.5045 
20.7455 
26.8386 
27.0234 
76.6000 
49.6309 
37.7934 

Shapiro-Uilk and Probabilty Plot Results: 
_______.__--________-----------------------------------------.------------- 
Corr Coeff - Detected - Normal s...... 0.9377 0.6977 
Corr Coeff - Oetected - Lognormal . . . . 0.9362 0.8962 
Corr Coeff - Total - Normal . . . . . . . . . . 0.9377 0.6977 
Corr Coeff - Total - Lognormal .-...*. 0.9362 0.8962 
Corr Coeff - Crit Val - Detected . . . . . 0.8900 0.9220 
Corr Coeff - Crit Val - Total . . . . . . . . 0.8900 0.9220 

U-Test - Table Value . . . . . . . . . . . . . . . . . 0:7880 0.8500 
U-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 0.8489 0.5219 
U-Test - Lognormal . . . . . . . . . . . . . . . . . . . 0.8416 0.8291 

Type of Distribution .,.............- NORMAL UNDEFINED 

Test Results: 
______________--____.--------.----------------------------------- -___---__- 
Bartlett's X2 Test Value . . . . . . . . . . . . . 2.1042 
Bartlett's X2 Table Value . . . . . . . . . . . . 3.8410 
Bartlett's Test Conclusion . . . . . . . . . . . PARAMETRIC TESTS MAY BE USED. / 

T-Test Calculated Value .............. 0.3725 
T-Test Table Value ................... 
T-Test . Conclusion .................. NO SlGNl:i:;;! DIFFERENCE FROM BACKGRWNDJ 

Uilcoxon Test - Calculated Value . . . . . I.6583 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT OlFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated... 
Test of Proportions - 2 95% Level . . 
Test of Proportion - Conclusion . . . . . . 



Dataset: FCB RES 
Media : iNDUzTRlAL SCENAR10 SOIL STATISTICS 
Group : FUEL CALIBRATION AREA 
--------------------------------------------------------------------------- 
Parameter : LEAD lMG/KG) 
-_______________________________________-------.--------------------------- 

Sarrple Results Background Results 
--~~-~~~~~~~-~ me-v-w------------ 

count ................................ 
Nt.&er of Detects .................... 
Average .............................. 
Detection Limit . Minimua ............ 
Detection Limits . Maximun ........... 
Positive Hits . Mininua : ............. 
Positive Hits . Maximus .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
U 

r 
r Confidence Limit . ... 

9 th Percentile 
Lognormal 

. 
95th Percentile 

Nonparametric.'...... 
. Normal .............. 

95th Percentile . Lognormal ........... 

Shapiro-Wilk and Probabilty Plot Results: 
--T-------------------^----------------------- 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff -'Crit Vat . Detected ..... 
Corr Coeff . Crit Vat . Total ........ 

U-Test . Table Value ................. 0.8660 0.8500 
U-Test . Normal ...................... 0.7817 0.5219 
U-Test . ,Lognormal ................... 0.9050 0.8291 

,- 

13.0000 
9.0000 
1.0638 
0.2150 NA 
0.2600 NA 
0.4200 
3.2000 
I.4289 
1.0543 
I.5849 
2.4240 
3.2000 
2.7982 
3.3970 

------_---------_ ----__--. 
0.5565 0.6977 
0.5908 0.8962 
0.8911 0.6977 
0.9651 0.8962 
0.9120 0.9220 
0.9310 0.9220 

11.0000 
11.0000 
15.5045 

4.2000 
76.6000 
15.5045 
20.7455 
26.8386 
27.0234 
76.6000 
49.6309 
37.7934 

Type of Distribution . . . . . . . . . . . . . . . . LOGNORMAL UNDEFINED 

Test Results: 
---._-_-_-----_-________________________----------------------------------- 
Bartlett's X2 Test Value . . . . . . . . . . . . . 54.2289 
Bartlett's X2 Table Value . . . . . . . . . . . . 3.8410 
Bartlett's Test Conclusion . . . . . . . . . . . NONPARAMETRIC TESTS MUST BE USED / 

T-Test Calculated Value . . . . . . . . . . . . . . 2.5163 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1.7170 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROH BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 4.1714 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNlFlCANT DIFFERENCE FRDM BACKGROUND 

Test of Proportions - 2 Calculated . . . 2.0153 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROH BACKGRWND 



Dataset: NEA RES 
Media : iiESl6ENTIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
-----------1---,------------------------------------------------------------ 
Parameter : ZINC (FIG/KG) 
________._--______---------------.----------.--------..--------.----------- 

Sample Results Background Results 
..___-___-____ _-----------__--__ 

2.0000 
2.0000 

31.3500 

Count ................................ 2.0000 
Nwber of Detects ..................... 2.0000 
Average .............................. 12.5000 
Detection Limit . Hinimun ............ NA HA 
Detection Limits . Maximus ........... NA NA 
Positive Hits . Minimm .............. 5.6000 
Positive Hits . Maximun .............. 
Average Of Positive Hits ............. lEE 
Standard Deviation ................... 9:75a1 
Upper Confidence Limit . Normal ...... 56.0666 
Upper Confidence Limit . Lognormal ... 16307.0116 
95th Percentile . Nonparametric ....... 19.4000 
95th Percentile . Normal ............... 28.5520 
95th Percentile .. Lognormal i ......... 44.2251 

Shapiro-Uilk and Probabilty Plot Results: 
__________._---____.-.------------------------------------.--- 

. Corr Coeff . Detected . Normal ....... 1.0000 
Corr Coeff . Detected . Lognormal .... 1.0000 
Corr Coeff . Total . Normal .......... 0.0000 
Cot-r Coeff . Total . Lognormal ....... 1.0000 
Corr Coeff . Crit Val . Detected t**.********** ..... 0.8790 
Corr Coeff - Crit Val - Total 0.8790 **tt+t*******+ ........ 

26.9000 

~:*38~008 
6:2933 

EE 
35:aooo 
41.7024 
43.2718 

_-_---_--- 
1.0000 
1.0000 
I. 0000 
0.0000 

U-Test - Table Value ................. 0.0000 
U-Test . Normal ...................... Exxx 1.0000 
U-Test . Lognormal ................... 1:0000 1.0000 

Type of Distribution ................ UNDEFlNED UNDEFINED 

lest Results: 
________..__________---.-------------------------------------------------- - 
Bartlett's X2 Test Value ............. 0.1865 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-lest Calculated Value .............. 2.2958 
t-lest Table Value ................... 2.9200 
T-Test . Conclusion .................. NO SIGNTFICANT DIFFERENCE FROM BACKGROUND 

Wilcoxon lest . Calculated Value ..... 1.9365 
Wilcoxon Test . Table Value .......... 1.6450 
Wilcoxon Test . Conclusion ........... SlGNlFlCANT DIFFERENCE FROM BACKGROUND 

lest of Proportions . 2 Calculated ... 0.0000 
Test of Proportions - 2 95 '/. Level . . 1.6450 
Test of Proportion . Conclusion ...... NOT APPLICABLE 



Dataset: NEA RES 
Media : KESIEENTIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : VANADIUM (MG/KG) 
........................................................................... 

Sample Results Background Results 
.............. .................. 

count ................................ 6.0000 11.0000 
iiwiw of Detects .................... 6.0000 ii .oooo 
Average .............................. 6.7500 20.1273 
Detection Limit . Hinimun ............ NA NA 
Detection Limits . #A IA 
Positive Hits 

Maxfakjn ........... 
. Minimus . ..< .......... 3.3000 6.1000 

Positive Hits . Haximun .............. 16.0000 61.8000 
Average Of Positive Hits 6.7500 ............. 20.1273 
Standard Deviation ................... 4.6890 15.8658 
Upper Confidence Limit . Normal ...... 10.607J 28.7954 
U r Confidence Limit 
9!% Percentile 

. Lognormal 
. Nonparametric....::: 

13.6650 35.9753 
16.0000 61.aooo 

95th Percentile . Normal .............. 14.4635 46.2265 
95th Percentile . Lognormal ........... 14.4148 51.3657 

Shapiro-Wilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.8356 0.a778 
Corr Coeff . Detected . Lognormal .... 0.9213 0.9724 . 
Corr Coeff . Total . Normal .......... 0.8778 
Corr Coeff - Total - Lognormal 

0.8356 
....... 0.9213 0.9724 

Corr Coeff . Crit Vat . Detected ..... 0.8900 0.9220 
Corr Coeff . Crit Vat . Total ........ 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-lest -.Normal ...................... 0.7226 0.7895 
U-Test . ,Lognormal ......... ..i ....... 0.8688 0.9403 

Type of Distribution ................. LOGNORMAL LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 6.7487 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM:~$"TESTS HUST BE USED,/ 

T-Test Calculated Value .............. 1.9917 
T-lest Table Value ................... 1.7530 
T-lest . Conclusion .................. SlGNIFlCANT DIFFERENCE FROM BACKGROUND 

Wilcoxon Test . Calculated Value ..... 2.7153 
~ilcoxon Test . Table Value .......... 
Uilcoxon lest . Conclusion ........... SIGNIFIC:B!4::FFERENCE FROM BACKGRUUND/$q~,,~~c, 

Test of Proportions . 2 Calculated ... 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NOT APPLICABLE 



Dataset: NEA RES 
Media : ii~s16E~fiAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Parameter : SODIUM (MC/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sample Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Count ................................ 
N&r of Detects .................... 
Average ............................... 
Detection Limit . Minimun ............ 
Detection Limits . Haxinun ........... 

'Positive Hits . Hinimm .............. NA 
Positive Hits . Maximm .............. NA 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper'Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

%i:i: 
102:2083 

98.5000 
109.0000 

3.7497 
y;.29:; 

109:0000 

1EXE . 

Shapiro-Uilk and Probabilty Plot Results: 
......................................................... 
Corr.Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test . Normal ...................... X% 
U-Test . Lognormal ................... 0:8936 

Type of Distribution ................ Undefined 

11.0000 
0.0000 

106.0000 
102.0000 
110.5000 

HA 
NA 

3.2787 
107.7913 
114.7833 
110.5000 
111.3935 
111.4673 

0.8500 
0.8662 
0.8683 

Undefined 

.Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 0.1234 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRlC TESTS MAY BE USED 

T-lest Calculated Value .............. 
l-lest Table Value ................... 
T-Test . Conclusion .................. SlGNlFlCAisT DIFFERENCE FROM BACKGROUND 

Uilcoxon lest - Calculated Value . . . . . 
Uilcoxon Test - Table Value . . . . . . . . . . 
Wilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICAI;T DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 
Test of Proportions - 2 95% Level . . EE . 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 

NO STATlSflCAL COMPARISON IS NECESSARY SlNCE SWfUM WAS NOT DETECTED IN BACKGROUND. 



Dataset: NEA RES 
Media : KESLBENTTAL scEwa10 SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : SILVER (HG/KG) 
.................. . ........................................................ 

Sarrple Results Background Results 
................................ 

count ................................ 6.0000 
Number of Detects 

No samples . ^^^^ 
.................... u.uuuu 

Average .............................. 1.0250 
Detection Limit . Minimun ............ 1.0000 
Detection Limits . Maximus ........... 1.1000 
Positive Hits . Hinimun .............. NA 
Positive Hits . Maximun .............. NA 
Average Of Positive Hits ............. 
Standard Deviation .......... . ........ 0.0418 
Upper confidence Limit . Normal ...... 1.0594 
U 

!T 
r Confidence Limit . Lognormal ... 1.1088 

9 th Percentile . 
95th Percentile 

Nonparametric ....... 1.1000 
. Normal .............. 1.0938 

95th Percentile . Lognormal .......... 1.0940 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . 

U-Test . Table Value ................. 0.7880 
U-Test . Normal ...................... 0.7014 tit 
U-Test . Lognormal .................... 0.7025 NA 

Typs of Distribution ................ Undefined 

Test Results: 
........................................................................... 



-Dataset: NEA RES 
Media : KESI~ENTIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~................~ 
Parameter : SELENIUM (MC/KG) 
. . . . . . . . . . .._..........................................................~... 

Sample Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

count ................................ 6.0000 
Nunbet- of Detects .................... 0.0000 
Average .............................. 
Detection Limit . Minimm ............ :%z 
Detection Limits . Haxia'w ........... 0:3150. 
Positive Hits . Minim .............. NA 
Positive Hits . Maximun .............. WA 
Average Of Positive Hits ............. 
Standard Deviation ................... 0.0041 
Upper Confidence Limit . Normal ...... 0.3117 
Upper Confidence Limit . Lognormal ... 0.3184 
95th.Percentile . Nonparametric ....... 0.3150 
95th Percentile . Normal .............. 0.3150 
95th Percentile . Lognormal .......... 0.3151 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................ 
Corr Coeff . Detected - Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 0.7880 
U-Test . Normal ...................... 0.8210 
U-Test . Lognormal ................... 0.8213 

Type of Distribution ................ ~Undefined 

Test Results: 

. . . . 

HA 
NA 

. . 

11.0000 
0.0000 
0.3205 
0.3100 
0.3350 

0.0065 
0.3240 
0.3397 
0.3350 
0.3311 
0.3312 

. . . . . . . . . . . . . 

0.8500 

X:E 

Undefined 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bartlett's X2 Test Value ............. 1.2477 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value . . . . . . . . . . . . . . 4.1119 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1.7530 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . SIGNIFICANT DIFFERENCE FRCM BACKGRQJND 

Uilcoxon Test - Calculated Value . . . . . 3.1293 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 

NO STATISTICAL COMPARISON IS NECESSARY SINCE SELENIUM WAS NOT DETECTED IN BACKGROUND. 



Dataset: NEA RES 
Media : &SiBENTiAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Parameter : POTASSIUM (MG/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

count ................................ 
Nut&r of Detects .................... 
Average ............................... 
Detection Limit . Minimun ............ 
Detection Limits . Maxiawn ........... 
Positive Hits . Minimua .............. 
Positive Hits . Maximm .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 

~~rP~~:f~~~:e-L~~~;a~~:P~~!.::: 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

. . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . ..- 
Sample Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6.0000 11.0000 
6.0000 6.0000 

96.6750 167.4773 
WA 61.0000 
NA 64.5000 

63.2000 151.0000 
183.0000 345.0000 
96.6750 254.8333 
44.9016 121.3142 

133.6120 233.7559 
150.3029 318.4429 
183.0000 345.0000 
170.5382 367.0391 
172.4816 449.5674 

. . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-~.......................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
COrr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test - Normal ...................... 
U-Test . Lognormal ................... 

Type of Distribution ................ 

Test Results: 
. ..I................................... 
Bartlett's X2 Test Value . . . . . . . . . . . . . 
Bartlett's X2 Table Value . . . . . . . . . . . . - . . - 

*.................. 
4.8509 
3.0410 

uartlett8s Test Conclusion . . . . . . . . ..- NONPARAMETRIC TESTS MUST BE USED / 

0.8749 0.8843 
0.9311 0.8874 
0.8749 0.9026 
0.9311 0.9172 
0.8900 0.8900 
0.8900 0.9220 

0.7880 
0.7793 
0.8704 

0.8500 
0.7826 
0.8042 

UNDEFINED LOGNORMAL 

T-Tert.Calculated Value . . . . . . . . . . . . . . 1.3625 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1.7530 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 0.3019 
Uilcoxon Test - Table Value . . . ..-.... 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SlGNlFlCANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 
Test of Proportions - 2 95% Level . . 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 



.Dataset: NEA RES 
Media : RESI~ENTTAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
. . .._......._.............................................................. 
Parameter : NICKEL fMG/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sample Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

count ................................ 
Nunber of Detects .................... 
Average ............. 
Detection Limit 

. ................ 
. Minlmun ............ 

Detection Limits . Maximus ........... 
Positive Hits . Minimun .............. 
Positive Hits . Maximua .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

6.0000 11.0000 
1.0000 4.0000 
3.5667 3.6068 
2.9500 2.0500 
3.2500 2.2000 
6.0500 5.2000 
6.0500 6.8000 
6.0500 6.2000 
1.2209 2.0955 
4.5710 4.7517 
4.7182 5.3223 
6.0500 6.8000 
5.5751 7.0539 
5.4384 7.6364 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Corr Coeff - Detected - Normal ******++++**** . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . ************** 
Corr Coeff - Total - Normal . . . . . . . . . . 0.7386 
Corr Coeff - Total - Lognormal . . . . . . . 0.7605 
Corr Coeff - Crit Val - Detected . . . . . 0.8790 
Corr Coeff - Crit Val - Total . . . . . . . . 0.8900 

. . . . . . . . . . . . . . . . . . 
0.8908 

x%!3 
0:8523 
0.8680 
0.9220 

U-Test - Table Value . . . . . . . . . . . . . . . . . 0.7880 0.8500 
U-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 0.5739 0.7000 
U-Test - Lognormal . . . . . . . . . . . . . . . . . . . 0.6057 0.6977 

Type of Distribution ................ Undefined Undefined 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 1.6716 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-lest Calculated Value .............. 0.0428 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 0.9560 
Uilcoxon-Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND J 

Test of Proportions - Z Calculated . . . 0.8518 
Test of Proportions - Z 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: NEA RES 
Media : iiES16ENTIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...................................... 
Parameter : MERCURY (FIG/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sarrple Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

count ................................ 
Nunber of Detects .................... 
Average .............................. 
Detection Limit . Minisus ............ 
Detection Limits . Haximun ........... 
Positive Hits . Minimm .............. #A 
Positive Hits . Maxisun .............. HA 
Average Of Positive Hits ............. 
Standard Deviation .i ................. 
Upper Confidence Limit . Normal ...... 
U r Confidence Limit 
OR Percentile 

. Lognormal 
Nonparametric....::: . 

95th Percentile . Normal ........ ..i ... 
95th Percentile . Lognormsl .......... 

8~~~~8 d 
0:0483 
0.0450 
0.0500 

0.0026 
0.0505 
0.0530 
0.0500 
0.0526 
0.0528 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..e............ 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

. . . . . . . . . . . . . . 

U-Test . Table Value ................. 0.7880 
U-Test . Normal ...................... 0.6399 
U-Test . Lognormal ................... 0.6399 

Type of D3stribution . . . . . . . . . . . . . . . . Undefined Undefined 

11.0000 
2.0000 
0.1227 
0.0450 
0.0550 
0.1100 
0.8000 
0.4550 
0.2254 
0.2459 
0.2055 
0.8000 
0.4935 
0.2772 

. . . . . . . . . . . . . . . . . 
1.0000 
1.0000 
0.5973 
0.6994 

************a* 
0.9220 

0.8500 
0.3928 
0.5202 

Test Results: 
............................................................................ 
Bartlett@s X2 Test Value ............. 38.5427 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value .............. 0.7965 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. NO SlGNlFlCANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 0.9386 
Uilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ........... NO SIGNIFICANT DIFFERENCE FROH BACKGROUND 

Test of Proportions . Z Calculated ... 
Test of Proportions - Z 95% Level . . x2x 
Test of Proportion . Conclusion ....... NO SIGNIFICANT DIFFERENCE FROM BACKGRUJND 



Oataset: NEA RES 
Media : ~~ESI~~ENTIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
............. . ............................................................. 
Parameter : MANGANESE fMG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count .......................... . ..... 6.0000 11.0000 
Number of Detects .................... 6.0000 11.0000 
Average .............................. 38.4917 39.4409 
Detection Limit . Minitmrn ............ HA NA 
Detection Limits . Maximun ....... . . . . WA NA 
Positive Hits . Minimm ......... . . . . la.0000 3.1000 
Positive Hits . Haximm ......... ..,. 60.7000 102.0000 
Average Of Positive Hits ........ . . . . 38.4917 
Standard Deviation ............... 
Upper Confidence Limit - Normal .: 

. . . . 19.9369 :?E: 

. . . . 54.8922 57:9861 

X~rP~~::~~;;:e-L:~~~ar~~:P~mB!.::: 
82.7627 161.2951 
60.7000 102.0000 

95th Percentile . Normal .............. 71.2879 95.2795 
95th Percentile . Lognormal .......... 86.1051 164.7572 

Shapiro-Uilk at-d Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.9360 0.9462 
Corr Coeff . Detected . Lognormal .... 0.9368 0.9655 
Corr Coeff . Total . Normal .......... 0.9360 0.9462 
Corr Coeff . Total . Lognormal ........ 0~9368 0.9655 
Corr Coeff . Crit Val . Detected ..... 0.8900 0.9220 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test . Normal.. ..................... 0.8355 0.8808 
U-Test . Lognormal ................... 0.8371 0.9190 

Type of Distribution ................ LOGNORMAL LOGNORMAL 

Test.Results: 
........................................................................... 

BartLettIs X2 Test Value ............. 1.6264 
Bartlett's ~2 Table Value 
Bartlett's Test Conclusion '::::::::::: PARAMETR:CBI;;!TS MAY BE USED ./ 

T-Test Calculated Value .............. 0.0623 
T-Test Table Value ................... 1.7530 
T-Test - Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGRWND /- 

Uilcoxon Test . Calculated Value ..... 0.3518 
Uilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ........... NO SIGNIFICANT DIFFERENCE FROM BACKGRWND 

Test of Proportions . Z Calculated ... 0.0000 
Test of Proportions - Z 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NOT APPLICABLE 



Dataset: NEA RES 
Media : KEST~ENTIAL SCENARIO soiL STATTSTICS 
Group : NORTHEAST POND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Parameter : MAGNESIUM (MC/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sample Results Background Results 
.1............ . . . . . . . . . . . . . . . . . . 

count ................................ 
Nunbet- of Detects .................... 
Average .............................. 
Detection Limit . Mininun ............ NA 
Detection Limits . Maxisun ........... WA 
Positive Hits . Hinimun .............. 
Positive Hits . Maxiaua .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Uppar Confidence Limit . 
95th Percentile 

Lognormal ... 
. Nonparametric ....... 

95th Percentile -‘Normal .............. 
95th Percentile . Lognormal .......... 

Shapiro-Uilk and Probabilty Plot Results: 
.......................................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . 
Corr Coeff 

Lognormal .... 
. Total . Normal .......... 

Corr coeff . Total . Lognormal ........ 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test . Normal ...................... 
U-Test .. Lognormal ................... 

6.0000 
6.0000 

322.3333 

136.0000 
810.0000 
322.3333 
255.8145 
532.7715 
832.9948 
810.0000 
743.1482 
778.7476 

. . . . . . . . . . . . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  

0.8670 0.9833 
0.9455 0.9325 
0.8670 0.9654 
0.9455 0.9452 
0.8900 0.9120 
0.8900 0.9220 

0.7880 0.8500 
0.7648 0.9067 
0.8953 0.8720 

11.0000 
9.0000 

692.0409 
40.7000 
41.7500 

122.0000 
1640.0000 
836.6667 
580.9386 

1009.4301 
4703.5540 
1640.0000 
1647.6849 
3592.2702 

Type of Distribution ................ 

Test Results: 
....................................... 
Bartlett's X2 Test Value ............. 
Bartlett's X2 Table Value ............ 
Bartlettls Test Conclusion ........... 

T-Test Calculated Value .............. 
T-Test Table Value ................... 
T-Test . Conclusion .................. 

Uilcoxon Test . Calculated Value ..... 
Uilcoxon Test . Table Value .......... 
Uilcoxon Test . conclusion ............ 

Test of Proportions . Z Calculated ... 
Test of Proportions - Z 95% Level . . 
Test of Proportion . Conclusion ...... 

LOGNORMAL NORMAL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3.5080 
3.8410 

PARAMETRIC TESTS MAY BE USED 

1.4663 
1.7530 

NO SIGNTFICANT DIFFERENCE FROM BACKGRWND 

1.0553 
1.6450 

NO SIGNIFICANT DIFFERENCE FRW BACKGROUND c/ 

1.1119 
1.6450 

NO SIGNIFICANT DIFFERENCE FROM BACKGRWND 



Dataset: NEA RES 
Media : i?EsiiiENTi~~ SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
............ ..i........................- ................................... 
Parameter : IRON (MG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 6.0000 11.0000 
Nuaber of Detects ..................... 6.0000 11.0000 
Average .............................. 3309.1667 8722.2727 
Detection Limit . Minimun ............ NA NA 
Detection Limits . Maxiaun ........... NA NA 
Positive Hits . Minimm .............. 1690.0000 1845.0000 
Positive Hits . Maximun .............. 7300.0000 16850.0000 
Average Of Positive Hits ............. 3309.1667 8722.2727 
Standard Deviation ................... 2095.6680 5492.5965 
Upper Confidence Limit . Normal ...... 5033.1057 11723.0900 
Upper Confidence Limit . Lognormal ... 6634.8384 18871.7238 
95th Percentile . Nonparametric ....... 730.0.0000 16850.0000 
95th Percentile - Normal ............... 6756.5404 17757.5940 
95th Percentile '- Lognormal . ......... 7051.5445 25992.4553 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.8830 0.9726 
Corr Coeff . Detected . Lognormal .... 0.9523 0.9547 
Corr Coeff . Total . Normal .......... 0.8830 0.9726 
Corr Coeff . Total . Lognormal ....... 0.9523 0.9547 
Corr Coeff . Crit Val . Detected ..... 0.8900 0.9220 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 
U-Test . Norma\ ...................... 0.7930 :*%Y 
U-Test . Lognorma I ................... 0.9071 0:8859 

Type of Distribution ................ LOGNORMAL NORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 4.6072 
Bartfett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED/ 

T-Test Calculated Value .............. 2.2962 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 2.1608 
Wilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFIC~&4;~FFERENCE FROM BACKGROUND/&$vOJ)1 d 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - Z 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 



. 
. 

c 
- 

* 
ID

 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

* 
. 

. 
. 

. 
. 

. 
. 

. 
* 

. 
. 

. 
. 

. 
. 

. 
. 

* 
. 

. 

. . . . 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
.. 

o*
-. 

...
...

.. 
...

 
...

...
...

 
...

 
I 

...
...

...
.. 

...
...

...
 

,I)
 

...
 

. 
...

...
...

. 
. 

...
...

...
 

:t 
...

 
...

...
...

. 
. 

...
...

...
 

...
...

...
...

.. 
. 

...
. 

...
...

 
...

...
...

...
.. 

...
 

...
...

 
:5

 
...

...
...

...
.. 

:;:
 

8 
. .

 



Dataset: 
Media : 
Group : 

NEA RES 
KES~%NTIAL SCENARIO SOIL STATISTICS 
NORTHEAST POND 

___________-__-.____---------.--------------------------------------------- 
Parameter : COBALT (MG/KG) 
____________________------------------------------------------------------- 

Sarrgle Results Background Results 
m__----mee.w-- -----_-__-____.___ 

Count ................................ 6.0000 11.0000 
N&r of Detects .................... lp;J 3.0000 
Average ............................... 1.7682 
Detection Limit . Minimm ............ l:oooo 
Detection limits . Maximun ........... 1.1000 ; %! 
Positive Hits . Minimun .............. HA 3:oooo 
Positive Hits . Haximun .............. NA 4.9000 
Average Of Positive Hits ............. 3.6667 
Standard Deviation ................... 1.3100 
Upper Confidence Limit . Normal ...... 'I%! 

1:1088 
2.4839 

Uppar.Confidence Limit . Lognormal ... 2.6638 
95th Percentile . Nonparametric ....... 1.1000 4.9000 
95th Percentile . Normal ............... 3.9232 
95th Percentile . Lognormal .......... 1 %X . 3.8404 

Shapiro-Wilk and Probabilty PLot Results: 
____________.___-___---------------------.----------.---------------------- 
Corr.Coeff . Detected . Normal ....... 0.9376 
Corr Coeff . Detected . Lognormal .... 0.9421 
Corr Coeff . Total . Normal .......... 0.7940 
Corr Coeff . Total . Lognormal ....... 0.8134 
Corr Coeff . Crit Vat . Detected ******t+****** ..... 
Corr Coeff . Crit Val . Total ........ 0.9220 

W-Test . Table Value ................. 0.7000 0.0500 
U-Test . Normal ...................... 0.7014 0.6405 
U-Test . Lognormal ................... 0.7025 0.6588 

Type of Distribution ................ Undefined Undefined 

.Test Results: 
________---___.--_-_____________________----------------.---------- -e.e---- 

Bartlett's X2 Test Value ............. 28.3745 
Bartlett's ~2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAHEfRtC TESTS MUST BE USED 

T-Test Calculated Velue .............. 1.3687 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. NO SlGNlflCANT DIFFERENCE FROM BACKGROUND 

Yilcoxon Test - Calculated Value . . . . . 2.1913 
Uilcoxon fest - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGRWNO 

lest of Proportions - 2 Calculated . . . 1.4096 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: 
Media : 

-NEA-RES 
RESlDENTlAL SCENARIO SOIL STATISTICS 

Group : NORTHEAST POND 
---_----.---.-..-.....-.------.-----..----.------..--.-.-..-----------.--.- 
Parameter : CHROMIUM (MC/KG) 
-.---.-.--------....________________I___--------.--..-.------.------.------ 

Sample Results Background Results 
-.e.-m---v--.. .--......--.--...- 

count ................................ 
#u&r of Detects .................... 
Average .............................. 
Detection Limit . Hiniaun ............ 
Detection Limits . Haximuo ........... 1: 
Positive Hits Minimrn 
Positive Hits 

.. 
Maximm ............................ 

Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper confidence Limit . Normal ...... 
U 

!Y 
r Confidence Limit . 

9 th Percentile 
Lognormal ... 

. ....... 
95th Percentile 

Nonparametric 
. Normal .............. 

95th Percentile . Lognormal ...... . ... 

6.0000 
6.0000 

67.7000 

4.2000 
150.0000 
67.7000 
56.2792 

113.9964 
4223.6189 

150.0000 
160.2793 
394.9504 

Shapiro-Uilk and Probabilty Plot Results: 
. . ..-............-.------~--.---------------.-..-------- 
Corr Coeff - Detected - Normal . . . . . . . 0.9814 
Corr Coeff - Detected - Lognormal . . . . 0.9421 
Corr Coeff - Total - NormaL . . . . . . . . . . 0.9814 
Corr Coeff - Total - Lognormal . . . . . . . 0.9421 
Corr Coeff - Crit Val - Detected . . . . . 0.8900 
Corr Coeff - Crit Val - Total . . . . . . . . 0.8900 

U-lest . Table Value ................. 0.7880 0.8500 
U-lest . NormaI ...................... 0.9474 0.8520 
U-Test -<Lognormal ................... 0.8761 0.9171 

11.0000 
9.0000 

10.1318 
1.0000 
1.0500 
3.4000 

32.7000 
12.1556 
9.0651 

15.0844 
37.1581 
32.7000 
25.0438 
40.2747 

. ..-.em.__ 
0.9264 
0.9683 
0.9154 
0.9611 
0.9120 
0.9220 

Type of Ddstribution .......... . ...... NORMAL LOGNORMAL 

lest Results: 
........................................................................... 
Bartlett's X2 Test Value .............. 
Bartlett's X2 Table Value 

20.7975 
............ 3.8410 

Bartlett's Test Conclusion ........... NONPARAMETRlC TESTS MUST BE USED / 

l-lest Calculated VaLue .............. 3.4037 
T-lest Table Value ................... 1.7530 
l-lest . Conclusion .................. SIGNIFICANT DlFFERENCE FROM EACKGRWND 

Uilcoxon Test . Calculated Value ...... 2.2613 
Uilcoxon Test . Table Value .......... 
Uilcoxon Test . Conclusion ........... SlGNlFIC:~~~~FFERENCE FROM BACKGRUJNDJ 

Test of Proportions - 2 Calculated . . . 1.1119 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: NEA RES 
Media : iiES16ENTIAL SCENARIO SOIL STATlSTlCS 
Group : NORTHEAST POND 
__..____-.___.._____....----....----..----..---.--------..-..------.------. 
Parameter : CALCIUM (MG/KG) 
___.__...______.__..-..-----.--.-------.------..-.----..----------..------. 

Sample Results Background Results 
mm_-.....---*_ ------..---m-_____ 

count ................................ 

Nwber of Detects .................... 
Average .............................. 
Detection Limit . Minimm ............ 
Detection Limits . Maxinun ........... 
Positive Hits . Hiniiwn .............. 
Positive Hits . Haximun .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile . 
95th'Percentile 

Nonparametric ....... 
. Normal .............. 

95th Percentile . Lognormal .......... 

Shapiro-Uilk and Probabilty Plot Results: 
......................................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Eorr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test . Normal ...................... 
U-Test . Lognormal ................... 

6.0000 11.0000 
4.0000 6.0000 

242.8333 225.5455 
98.5000 104.0000 

102.0000 110.5000 
212.5000 
583.0000 
314;1250 
177.7776 

%%i 
583:oooo 
535.2774 
591.0425 

226.0000 
490.5000 
324.5033 
141.6756 
302.9483 
357.0596 
498.5000 
458.6018 
515.3742 

0.5482 
0.5206 
0.8750 
0.9472 
0.8680 
0.8900 

0.9445 

E::: 
0:9333 
0.8900 
0.9220 

0.7880 0.8500 
0.7841 0.8193 
0.8996 0.8438 

Type of Distribution . . . . . . . ..I...... ,LOGNORMAL LOGNORMAL 

Test Results: 
_..-._.-_..-..._____.----.----.---------.----..-----.--.--.---.------.---.. 
Bartlett's X2 Test Value . . . . . . . . . . . . . 0.3586 
Bartlett's X2 Table Value 
Bartlett's Test Conclusion '::::::::::: PARAMETR:$!TS MAY BE USED,/ 

T-Test Calculated Value .............. 0.2203 
T-Test Table Value ................... 1.7530 
T-Test - Conclusion .................. NO SlGNlFlCANT DIFFERENCE FROM BACKGROUND. J 

Uilcoxon Test - Calculated Value . . . . . 0.5531 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO StGNlFlCANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 0.4053 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SlGNlFICANT DIFFERENCE FROM BACKGRWND 



Dataset: NEA RES 
Media : iiESI6EiiTlAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
--------------------____________________----------------------------------- 
Parameter : CADMIUM (MC/KG) 
-------------------_--------------------------------.---------------------- 

Sarrple Results Background Results 
~~~~-~~~~~~~~~ ~----~-~---~-~--~- 

count ................................ 6.0000 9.0000 
Ntmher of Detects .................... 2.0000 8.ODOD 
Average .............................. 1.0750 0.0400 
Detection Limit . Hinimun ............ 0.5000 0.0200 
Detection Limits . Haximm ........... 0.5500 0.0200 
Posittve Hits . Hinimua .............. 1.9000 0.0400 
Positive Hits . Haxirnrn .............. 2.5000 
Average Of Positive Hits ............. 2.2000 x?E 
Standard Deviation ................... 0.8920 0:0100 
Upper Confidence Limit . Normal ...... 1.8088 0.0462 

~~rP~~f~~;~.'~~~~~~~~~!.::: 
3.5381 0.0492 

0.0600 
95th Percentile . Normal .............. :%! 0.0565 
95th Percentile . Lognormal .......... 218679 0.0616 

Shapiro-Wilk and Probabilty Plot Results: 
_--___----______________________________----------------------------------- 
Corr Coeff . Detected . Normal ....... 1.0000 0.6527 
Corr Coeff . Detected . Lognormal .... 1.0000 0.6527 
Corr Coeff . Total . Normal .'. ........ 0.8511 0.7932 
Corr Coeff . Total . Lognormal ....... 0.8531 0.7729 
COrr COeff . Crit Val . Detected ..... 0.8790 0.9050 
COrr Coeff . Crit Val . Total ........ 0.8900 0.9120 

U-lest . Table Value ................. 0.7880 0.8290 
U-lest . Normal ...................... 0.7123 0.6934 
U-lest . Lognormal ................... 0.7076 0.6583 

Type of Distribution ........ . ........ Undefined UNDEFINED 

lest Results: 
____________--_---_-------------------------------------------------------- 
Bartlett's X2 Test Value ............. 59.4351 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED / 

T-lest Calculated Value . . . . . . . . . . . . . . 3.5493 
f-lest Table Value . . . . . . . . . . . . . . . . . . . 1.7710 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . SlGNiFICANT DIFFERENCE FROH BACKGROUND 

Uilcoxon lest - Calculated Value . . . . . 3.3051 
Wilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DlFFERENCE FROM BACKGROUND J 

lest of Proportions - 2 Calculated . . . 2.2361 
Test of Proportions - 2 95% Level . . 1.6450 
lest of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROH BACKGROUND 

i 



Dataset: NEA RES 
Media : ~~ESISEN~IAL,SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
________._.____----_------------.-----------.------------.----------------- 
Parameter : BARIUM (MC/KG) 
________________..._----------.--------.----------------------------------- 

Sarrple Results Background Results 
_-_-_-_-.-e--v --_------___---___ 

count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit . Hinimm ............ 
Detection Limits . Maximm ........... 
Positive Hits . Hinimm .............. 
Positive Hits . Haxinm .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

Shapiro-b/ilk and Probabilty Plot Results: 
.............................................. 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total - Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test . Normal ...................... 
U-Test . Lognormal ................... 

6.0000 
5.0000 

12.0583 
2.0500 
2.0500 
4.2000 

32.4000 
14.0600 
10.9324 

ix% 
32:4000 
30.0422 
41.5127 

-------a-- 

0.7752 
0.9020 
0.9128 
0.9873 
0.8790 
0.8900 

0.7880 0.8500 
0.8477 0.9173 
0.9790 0.9244 

11.0000 
9.0000 

10.3250 
2.0750 
2.1000 
4.9000 

:::E: 
7.1320 

14.2215 
22.6063 
22.9000 
22.0571 
30.9170 

_____________- 
0.9803 
0.9728 
0.9675 
0.9720 
0.9120 
0.9220 

Type of Distribution ................. LOGNORMAL LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 1.3010 
Bartlett's X2 fable Value ............ 
Bartlett's Test Conclusion ........... PARAHEfR:%S MAY BE USED,/ 

T-Test Calculated Value .............. 0.3977 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. NO SlGNlFlCANT DIFFERENCE FROM BACKGROUND / 

Uilcoxon Test . Calculated Value ..... 0.1508 
Uilcoxon'Test . Table Value ........... 1.6450 
Uilcoxon Test . Conclusion ........... NO SlGNIFlCANT DIFFERENCE FROM BACKGR.UJND 

fest of Proportions - 2 Calculated . . . 0.0783 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: 
Media 

-HEA-RES 
: RESIDENTIAL SCENARIO SOIL STATISTICS 

Group : NORTHEAST POND 
........................................................................... 
Parameter : ARSENIC LMG/KG) ' 
........................................................................... 

Sample Results Background Results 
.............. .................. 

count ................................ 6,OOOO 11.000D 
N@er of Detects .................... 6.0000 11.0000 
Average .............................. 1.2567 3.7327 
Detection Limit . HiniMn ............ WA NA 
Detection Limits . Maximus ........... #A NA 
Positive Hits . Hininwn .............. 0.6100 0.6300 
Positive Hits . Haxirmm .............. 3.1000 23.2500 
Average Of Positive Nits ............. 1.2567 3.7327 
Standard Deviation ................... 6.5298 
Upper Confidence Limit . Normal ...... I% 7.3002 
U 
9 th Percentile !F 

r Confidence Limit . Lognormal ... 3:2017 7.9630 
. ....... 3.1000 23.2500 

95th Percentile 
Nonparametric 

. Normal .............. 2.8453 14.4742 
95th Percentile . Lognormal ........... 3.0232 9.8924 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.8621 0.6566 
Corr Coeff . Detected . Lognormal .... 0.9192 0.9120 
Corr Coeff . Total . Normal .......... 0.8621 0.6566 
Corr Coeff . Total . Lognormal ....... 0.9192 0.9120 
Corr Coeff . Crit Val . Detected ..... 0.8900 0.9220 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test --Normal ...................... 0.7529 0.4675 
U-Test -,LognormaL ................... 0.8353 0.8548 

Type of Distribution ................ LOGNORMAL LOGNORMAL 

Test Results: 
........................ . ................................................... 
Bartlett's X2 Test Value ............. 13.1940 
BartLettrs X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED / 

T-Test Calculated Value .............. 0.9101 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 1.6593 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DtFFERENCE FROM BACKGROUND/ 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion :..... NOT APPLICABLE 



Dataset: NEA RES 
Media : iiESI6ENTIAL SCENARIO SOlL STATISTICS 
Group : NORTHEAST POND 
________.__..~~.___....~~........---..........~..~................-----.... 
Parameter : ANTIMONY (FIG/KG) 
______;.._.__.__....__I_________________.~..~........~............... _.._.. 

Sample Results Background Results 
. . .._e-....em. -....-.....--....- 

count ................................ 
N&r of Detects .................... 
Average .............................. 
Detection Limit . Hinimm ............ 
Detection Limits . Maximum ........... 
Positive Hits . Hinimm .............. NA 
Positive Hits . Maxiawn .............. NA 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 

~~rP",~:~~;;:"-L:~~;~~:g:me!.::: 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

Shapiro-Uilk and Probabilty Plot Results: 
............................................ 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
W-Test . Normal ...................... 
U-Test . Lognormal ................... 

6.0000 
0.0000 
3.0583 
2.9500 
3.2500 

NA 
#A 

0.1068 
3.1462 

xi: 
312341 
3.2349 

0.7880 

X’% . 

11.0000 
0.0000 
3.1841 
3.0500 
3.3000 

5% 
314341 
3.3000 
3.3338 
3.3359 

-.-.-_.. 

0.8500 
0.8988 
0.9013 

Type of Distribution . . . . . . . . . . . . . . . . Undefined Undefined 

Test-Results: 
.____..........~....~.~~..~..~..~.~... .-_..__..--........._________________ 
Bartlett's X2 Test Value . . . ..*....... 0.1764 
Bartlett's X2 Table Value . . . . . . . . . . . . 3.8410 
Bartlett's Test Conclusion . . . . . . . . . . . PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value . . . . . . . . . . . . . . 
T-Test Table Value . . . . . . . . . . . . . ..-... :%I 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . SIGNIFlCAiJT DIFFERENCE FROM EACKGRWND 

Wilcoxon Test - Calculated Value . . . . . 2.3794 
Uilcoxon Test - Table Value . . . . . . . . . . 1 A450 
Uilcoxbn Test - Conclusion . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 

NO STATISTICAL COMPARISON IS NECESSARY SINCE ANTlMONY UAS NOT DETECTED IN BACKGRUIND. 



Dataset: NEA RES 
Media : WST~~ENTTAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
..-.......---.._.-______________________.......--...... 
Parameter : ALUMINUM (HG/KG) 
..-.......--..~.....~.~........~....~~.~~~...~~~~~.~..~ 

Sample Results 
. . . . . . . ..-.... 

count . . . . . . . . . . . . . ..~~I~I..~~~~=....~ 6,OOOD 
Nunber of Detects . . . . . . . . . . . . . . . . . . . . 6.0000 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2873.3333 
Detection Limit - Hinimun . . . . . . . . . . . . HA 

. . .._...__.......-.. 

----..-..-......__.. 
Background Results 
..-...-~._._..-_.. 

11 :DDOO 
11.0000 

8280.7273 
NA 

Detection Limits - Maximm . . . . . . . 
Positive Hits - Minimm . . . :. . . . . 
Positive Hits - Haxiaua . . . . . . ..~ 
Average Of Positive Hits . . . . . . . . . 
Standard Deviation . . . . . . . . . . . . . . 
Upper Confidence Limit - Normal . - __. 

. . . . NA NA 

. . . . 1370.0000 948.0000 

. . . . 
%EE 

16300.0000 
. . . . 8280.7273 
. . . . 2262:5796 5751.9459 
. . . . 4734.5773 11423.2371 

Upper Confidence Limit . Lognormai ... 
95th Percentile . 
95th Percentile 

Nonparametric ....... 
. Normal .............. 

95th Percentile . Lognormal ........... 

6711.1118 
7340.0000 
6595.2769 
6605.3478 

Shapiro-Uilk and Probabilty Plot Results: 
............................................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . .... 
Corr Coeff 

Lognormal 
. Total . Normal .......... 

Corr Coeff . Total . Lognoriaal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test . ,Normal .................i .... 
U-Test . Lognormal ................... 

.-m-e.-. ..-............-.-... 
0.8306 0.9718 
0.9184 0.9497 
0.8306 0.9718 
0.9184 0.9497 
0.8900 0.9220 
0.8900 0.9220 

0.7880 0.8500 
0.7100 o-9139 
0.8511 0.8820 

Type of Distribution . . . . . . . . . . . . . . . . LOGNORMAL NORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 4.3661 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM:%:'TESTS MUST BE USED /- 

T-Test Calculated Value .............. 2.1857 
T-Test TabLe Value ................... 1.7530 
T-Test . Conclusion .................. SIGNIFICANT DIFFERENCE FROM BACKGROUND 

25523.8178 
16300.0000 
17742.6783 
30665.7955 

Wilcoxon Test - Calculated Value . . . . . 1.6593 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DIFFERENCE 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 

FROM BACKGROUND/ 



Dataset: FTA RES 
Media : EESIbENTIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA 
_..__.......~~....~.....~..........~.........~....~.~~~...~.~.............. 
Parameter : ZINC (MG/KG) 
_...__._..._.~_.....~......~..~~...................~~~~~....~~..~~...~~.... 

Sample Results Background Results 
.-........--.. --~~...~....._.... 

Count ................................ 6.0000 
Nut&r of Detects .................... 6.0000 
Average .............................. 21.4833 
Detection Limit . Hinimm ............ #A 
Detection Limits . Haximm ........... NA 
Positive Hits : Minimus .............. 
Positive Hits . Maximm .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Llmjt . Normal ...... 

~~rP:~:f~~f~:"-L~~~~;~~~Y5""!.::: 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

Shapiro-Uilk and Probabilty Plot Results: 
......................................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Vat . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test . Normal ...................... 
U-Test . Lognormal ................... 

3.0000 
34.4000 
21.4833 
10.5634 
30.1730 

1:;.;;;; 

38:8601 
74.2765 

. . . . . . . . . . . . . 
0.9547 
0.8342 
0.9547 
0.8342 
0.8900 
0.8900 

0.7880 
0.9331 
0.7241 

Type of Distribution . . . . . . . . . . . . . . . . NORMAL 

Test Results: 

2.0000 
2.0000 

31.3500 
HA 
NA 

26.9000 
35.8000 
31.3500 

6.2933 
59.4473 
50.1665 
35.8000 
41.7024 
43.2718 

m.... . . . -..-.-_.. 
1.0000 
1.0000 
1 .oooo 
0.0000 

+**t****t+tt*t 
*********t***t 

0.0000 
1.0000 
1.0000 

UNDEFINED 

........................................................................... 
Bartlett's X2 lest Value ............. 0.3534 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED 

.T-Test Calculated Value .............. 1.2109 
. T-lest Table Value ................... 1.9430 

f-Test . Conclusion .................. NO SIGNJFJCANT 

Uilcoxon Test - Calculated Value . . . . . 1.5000 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 

DIFFERENCE FROM BACKGRUJND 

DIFFERENCE FROM BACKGROUND 



Dataset: FTA RES 
Media : ilEslt?~NrtA~ SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA 
--...-.....---...-........---.........-..-.--....--.........-----.......-.. 
Parameter : VANADIUM (MG/KG) 
..-..-.........--....-.........--.-..-......-.--.-.-......-.......-...--.-- 

Sample Results Background Results 
..--......m... . . . . . ..-.-m....... 

count . . . . . . . ..______.....--.-..~~.~~~ 6.0000 11.0000 
Ntir of Detects . . . . . . . . . . . . . . . . . . . . 6.0000 11.0000 
Average *.................*........... 4.4500 20.1273 
Detection Limit - Minimm . . . . . . . . . . . . NA NA 
Detection Limits . Haximm ...... . 
Positive Hits . Hiniwn ......... 
Positive Hits . Maxinun ......... . 
Average Of Positive Hits ........ 
Standard Deviation .......... . ... 
Upper Confidence Limit - Normal . 
Upper Confidence Limit - Lognorms 

. . . . NA NA 

. . . . 2.0000 6.1000 

. . . . 7.3000 61.8000 

. . . . 4.4500 20.1273 

. . . . 

. . . . 
. . . 

2.2924 

E': . 

15.8658 
28.7954 
35.9753 ,i 

95th Percentile . Nonparametric ....... 7.3000 61.8000 
95th Percentile . Normal .............. 8.2210 46.2265 
95th Percentile . Lognormal .......... 9.9202 51.3657 

Shapiro-Ui 
.m-....--. 
Corr Coefl 
Corr Coefl 
Corr Coeff 
Corr Coeff 
Corr Coeff 
Corr Coeff 

lk and Probabilty Plot Results: 
. . . . . . . . . . . . . . . . ..-_.................-.......-.---.---...-.-....- 

: - Detected - Normal . . . . . . . 0.9624 0.8778 
: - Detected - Lognormal . . . . 0.9611 0.9724 
! - Total - Normal . . . . . . . . . . 0.9624 0.8778 
' - Total - Lognormal . . . . . . . 0.9611 0.9724 
' - Crit Val - Detected . . . . . 0.8900 0.9220 
: - Crit Val - Total . . . . . . . . 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test --"Normal ...................... 0.8926 0.7895 
U-Test . Lognormal .................... 0.8895 0.9403 

Type of Djstribution ................ NORMAL LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 13.4195 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM~~~~"TESTS MUST BE USED/ 

T-Test Calculated Value .............. 2.3722 
T-Test Table Value ................. . . 1.7530 
T-Test . Conclusion .................. SIGNIFICANT DIFFERENCE FROM BACKGRWND 

Uilcoxon Test . Calculated Value ..... 2.9164 
Uilcoxon Test . Table Value .: ........ 1.6450 
Uilcoxon Test . Conclusion ........... SIGNIFICANT DIFFERENCE FROM BACKGROUND JBacqwnd 
Test of Proportions . 2 Calculated ... 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NOT APPLICABLE 



Dataset: FTA RES 
Media : ~~EsI~~ENTJAL SCENARIO soJL STATISTICS 
Group : FIRE TRAINING AREA 
. .._._...._.........~..~............~....~...~......~...................... 
Parameter : SCDJUM (MC/KG) 
______._.___..._......~..~..~.....~.~...~~.....~~...~......~.....~.~....... 

Sample Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .._.. 

Count ................................ 
N&r of Detects .................... 
Average .............................. 
Detection Limit . Mininm ............ 
Detection Limits . Haximm ........... 
Positive Hits . Hininun .............. 
Positive Hits . Haximm .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th'Percentile . Lognormal L ......... 

Shapiro-Uilk and Probabilty Plot Results: 
.......................................... 

. Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test . Normal ...................... 
U-Test . Lognormal ................... 

6.0000 
5.0000 

198.8333 
101.0000 
101.0000 
203.0000 NA 
238.0000 NA 
2~;.@;40 

239:3658 

:wf 
279:8864 
323.9701 

. ..-......m.--._. 

0.8635 
0.8726 
0.8286 
0.7892 
0.8790 
0.8900 

0.7880 0.8500 
0.7173 0.8662 
0.6536 0.8683 

. . . . 

11.0000 
0.0000 

106.0000 
102.0000 
110.5000 

3.2787 

Ex:: 
110:5000 
111.3935 
111.4673 

.._ . . . . . . 

Type of Distribution ................ UNDEFINED Undefined 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 37.8514 
Bartlett's X2 Table Value ............ 3.8410 
Bartlettrs Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value . . . . . . . . . . . . . . 6.4017 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1.7530 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . SIGNIFICANT D.IFFERENCE FROM BACKGRWND 

Uilcoxon Test - Calculated Value . . . . . 2.1648 
UIlcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 3.6036 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROH BACKGROUND 

NO SfATISTJCAL COMPARISON IS NECESSARY SINCE SODIUM UAS NOT DETECTED IN BACKGROUND. 



Dataset: FTA RES 
Media : KESJ~ENTJAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA 
--....-.-.......-.-.-..---..-..-.......-.................-..-.....-.-...... 
Parameter : SELENIUM (MG/KG) 
. . . . . . . . . . . . . . . ..-............-.-.-..-..----..--..-....---.-.-.....-.---.-. 

Sample Results Background Results 
. . . . . . . . . . . ..e . ..---------..-... 

Fe., m+ ““W .................................. 
Nut&r of Detects .................... 
Average .............................. 
Detection Limit . Hinimrn ............ 
Detection Limits . Maximm ........... 
Positive Hits . Minisun .............. 
Positive Hits . Haxisun .............. 
Average Of Positive Hits .... . ........ 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
U r Confidence Limit . Lognormal ... 
9 th Percentile !? . ....... 
95th Percentile 

Nonparametric 
. Norms1 .............. 

95th Percentile . Lognormal .......... 

6.OOOD 
1.0000 
0.3617 
0.3000 
0.3350 
0.6100 
0.6100 
0.6100 
0.1223 
.0.4622 
0.4770 
0.6100 
0.5628 
0.5496 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . . ..-..............--.----------.----..----..-. 
Corr Coeff - Detected - Normal . . . . . . . l 44**4******** 
Corr Coeff - Detected - Lognormal ..,. l **********t*4 
Corr Coeff - Total - Normal . . . . . . . . . . 0.7416 
Coir Coeff - Total - Lognormal . . . . . . . 0.7633 
Corr Coeff - Crit Val - Detected . . . . . 0.8790 
Corr Coeff - Crit val - Total . . . . . . . . 0.8900 

U-Test - Table Value . . . . . . . . . . . . . . . . . 0.7880 
U-Test - Normal . . . . . . . . . . . . . . . . . . ..i. 0.5777 
U-Test -- Lognormal . . . . . . ..*.......... 0.6090 

Type Of‘Distribution . . . . . . . . . . . . . . . . Undefined 

Test Results: 

34 “““II 
1 S.“““” 

0.0000 

0.3205 
0.3100 
0.3350 

ii 

0.0065 
0.3240 
0.3397 
0.3350 
0.3311 
0.3312 

0.8500 
0.9067 
0.9109 

Undefined 

........................................................................... 
Bartlett's X2 Test Value ............. 42.2988 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value .............. 1.1472 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROH BACKGROUND 

FERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 1.1243 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DJF 

Test of Proportions - 2 Calculated . . . 1.3957 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DJF FERENCE FROM BACKGROUND 

NO STATISTICAL CCMPARISON IS NECESSARY SINCE SELENIUM UAS NOT DETECTED IN BACKGROUND. 



Dataset: 
Media : 
Group : 

FTA RES 
KEsI&NTIAL scwmio SOIL STATISTICS 
FIRE TRAINING AREA 

........................................................................... 
Parameter : POTASSIUM (MG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

count ................................ 6.0000 11.0000 
Nut&r of Detects .................... 6.0000 6.0000 
Average .............................. 80.9750 167.4773 
Detection.Limit . Minimun ............ NA 61.0000 
Detection Limits . Maximum ........... HA 64.5000 
Positive Hits . Mininun .............. 52.8000 151.0000 
Positive Hits . Haximun ....... . ...... 104.0000 
Average Of Positive Hits ............. 80.9750 :EEi 
Standard Deviation ................... 121:3142 
Upper Confidence Limit . Normal ...... ix% 233.7559 
Upper-Confidence Limit . Lognormal ... 110:3132 318.4429 
95th Percentile . Nonparametric ....... 104.0000 345.0000 
95th Percentfle . Normal .............. 117.6723 367.0391 
95th Percentile . Lognormal .......... 127.4624 449.5674 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr.Coeff . Detected . Normal ....... 0.9466 0.8843 
Corr Coeff . Detected . Lognormal .... 0.9369 0.8874 
Corr Coeff . Total . Normal .......... 0.9466 0.9026 
Corr Coeff . Total . Lognormal ....... 0.9369 0.9172 
Corr Coeff . Crit Val . Detected ..... 0.8900 0.8900 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test . Normal ...................... 0.8650 0.7826 
U-Test . Lognormal ................... 0.8481 0.8042 

Type of Distribution ................ NORMAL UNDEFINED 

-Test Results: 
........................................................................... 
Bartlett's X2 Test Value ......... . ... 11.1037 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM:T::"TESTS MUST BE USED / 

T-Test Calculated Value .............. 1.7064 
T-Test Table Value ................... 1.7530 
f-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 1.3576 
Uilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ........... 'J NO SJGNIFJCANT DIFFERENCE FROM BACKGROUND 

Test of Proportions . 2 Calculated ... 1.9656 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... SlGNJFJCANT DIFFERENCE FROM BACKGROUND 



Dataset: FTA RES 
Media : iiESI6ENfIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA 
........................................................................... 
Parameter : MANGANESE (HG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

coult ................................ 6.0000 11.0000 
Nurtwr of Detects .................... 6.0000 11.0000 
Average .............................. 36.3250 39.4409 
Detection Limit . Hinimm ............ NA NA 
Detection Limits . Maxinun ........... IA NA 
Positive Hits . Minimm .............. 7.7000 3.1000 
Positive Hits . Haxirnm .............. 141.0000 102.0000 
Average Of Positive Hits ............. 36.3250 39.4409 
Standard Deviation ................... 51.6323 33.9444 
Upper Confidence Limit . Normal ...... 78.7988 57.9861 
U 

pp" 
r Confidence Limit . Lognormal ... 264.5706 161.2951 

9 th Percentile . 
95th Percentile 

Nonparametric ....... 102.0000 
. Normal .......... . ... 

;y& 

95th Percentile . Lognormal .......... 112:3684 
95.2795 

164.7572 

Shapiro-Uilk and Probabiify Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.7590 0.9462 
Corr Coeff . Detected . Lognormal .... 0.9121 0.9655 
Corr Coeff . Total . Norms1 .......... 0.7590 0.9462 
Corr Coeff . Total . Lognormal ....... 0.9121 0.9655 
Corr Coeff . Crit Val . Detected ..... 0.8900 0.9220 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test . Normal ...................... 0.6041 0.8808 
U-Test -~'Lognormal ................... 0.8511 0.9190 

Typeof Distribution ................. LOGNORMAL LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 1.2535 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED,/ 

T-Test Calculated Value . . . . . . . . . . . . . . 0.1508 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1.7530 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . NO SIGNIFICANT 

Uilcoxon Test - Calculated Value . . . . . 0.5531 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Wilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion....... NOT APPLICABLE 

DIFFERENCE FROM BACKGRWND J 

DIFFERENCE FROH BACKGROUND 

i 



‘Dataset: FTA RES 
Media : ii~siiiENTiAL SCENARIO SOIL STATJSTICS 
Group : FIRE TRAINING AREA 
._....___1...........~~....~.~.......~..~~..~~~.~.~~.~~.......~..........~ . 
Parameter : MAGNESIUM (MG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

coutit ................................ 6.0000 11.0000 
Nurber of Detects .................... 6.0000 9.0000 
Average .............................. 178.3417 692.0409 
Detection Limit . Minimm ............ NA 40.7000 
Detection Limits . Maximun ........... NA 41.7500 
Positive Hits . Minimm .............. 65.0000' 122.0000 
Positive Hits . Maximm .............. 297.0000 1640.0000 
Average Of Positive Hits ............. 178.3417 836.6667 
Standard Deviation ................... 90.5512 580.9386 
Upper Confidence Limit . Normal ...... 1009.4301 
Upper Confidence Limit . Lognormal ... :zE 4703.5540 
95th Percentile . Nonparametric ....... 1640.0000 
95th.Percentile . Normal .............. 

;;;h;z 
1647.6849 

95th Percentile . Lognormal .......... 399:1100 3592.2702 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.9731 0.9833 
Corr Coeff . Detected . Lognormal .... 0.9763 0.9325 
Corr Coeff . Total . Normal .......... 0.9731 0.9654 
Corr Coeff . Total . Lognormal ....... 0.9763 0.9452 
Corr Coeff . Crit Val . Detected ..... 0.9120 
Corr Coeff . Crit Val . Total 00%: ......... 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test . Normal ...................... 0.9309 0.9067 
U-Test . Lognormal ................... 0.9470 0.8720 

Type of Distribution ................ LOGNORMAL NORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 12.6864 
Bartlett's X2 Table Value 
Bartlett's Test Conclusion '::::::::::: NONPARAM~i%"TESTS MUST BE-USED,/ 

T-Test Calculated Value . . . . . . ...*.... 2.1210 
T-Test Table Value . ..*...a........... 1.7530 
f-Test - Conclusion . . . . . . . . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGRUJND 

Uilcoxon Test - Calculated Value . . . . . 1.7588 
Uilcoxon Test - Table Value . . . . . . . ..m 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUNDJ 

Test of Proportions - 2 Calculated . . . 1.1119 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNJFICANT DIFFERENCE FROM BACKGROUND 



Detaset: FfA RES 
Media : KEMENTIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAfNlNG AREA 
........................................................................... 
Parameter : LEAD #G/KG) 
........................................................................... 

Sample Results Background Results 
.............. .................. 

count ................................ 6.0000 11.0000 
Xunber of Detects .................... 6.0000 ii.0000 
Average .............................. 15.5167 15.5045 
Detection limit . Hinimun ............ NA HA 
Detection Limits . Maximun ........... NA NA 
Positive Hits . Hinimm 

............... 
1.6000 4.2000 

Positive Hits . neximm .............. 51.5000 76.6000. 
Average Of Positive Hits ............. 15.5167 15.5045 
Standard Deviation ................... 18.9574 20.7455 
Upper.Confidence Limit . Normal ...... 31.1114 26.8386 

X~'P~~~~~~~~.‘:~~~ar~~PEme!. : : : 
347.7106 27.0234 

51.5000 76.6000 
95th Percentile . Normat .............. 46.7015 49.6309 
95th Percentile . LognormaL .......... 65.6913 37.7934 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normat ....... 0.8751 0.6977 
Corr Coeff . Detected . Lognormal .... 0.9956 0.8962 
Corr Coeff . Totat . Normal ; ......... 0.8751 0.6977 
Corr Coeff . Total . Lognormal ....... 0.9956 0.8962 
Corr Coeff . Crit Vel . Detected ..... 0.8900 0.9220 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-lest - fable Value ................. 0.7880 0.8500 
U-Test . Normal ...................... 0.7772 0.5219 
U-lest . Lognormsl ................... 0.9863 0.8291 

Type of,Oistribution .......... . ...... LOGNORMAL UNDEFINED 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 0.0530 
Baitlett's X2 Table Value ; ........... 3.8410 
Bartlett's lest Conclusion ........... PARAHElRlC TESTS MAY BE USED 

T-Test Wculated Value .............. 0.0012 
T-Test Table Vrilue ................... 1.7530 
T-Test . Conclusion .................. NO SlGNlFlCANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 0.5028 
Uilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ........... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND J 

Test of Proportions . 2 Calculatd ... 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NOT APPLlCABLE 



Dataset: FTA RES 
.Media : KEsGENTIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINTiC AREA 
............................................................................ 
Parameter : IRON (MC/KG) 
........................................................................... 

Sarrple Results Background Results 
................................ 

Count ................................ 6.0000 11.0000 
Nunber of Detects .................... 6.0000 11.0000 
Average .............................. 1687.5833 8722.2727 
Detection Limit . Hinimun ............ 
Detection Limits . Haximqn ........... 

ii 
If; 

Positive Hits . Miniawn .............. 748.5000 1845.0000 
Positive Nits . Haximun .............. 16850.0000 
Average Of Positive Hits ..* .......... 

y7;. fm; 

Standard Deviation ................... 720:9156 
8722.2727 
5492.5965 

Upper Confidence Limit . Normal ...... 2280.6231 11723.0900 
Upper Confidence Limit . Lognormal ... 3321.7604 18871.7238 
95th Percentile . Nonparametric ....... 2370.0000 16850.0001, 
95th Percentile . Normal .............. 2873.4894 17757.5940 
95th Percentile . Lognormal .......... 3592.6412 25992.4553 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.9273 0.9726 
Corr Coeff . Detected . Lognormal .... 0.9044 0.9547 
Cow Coeff . Total . Normal .......... 0.9273 0.9726 
Corr Coeff . Total . Lognormal ....... 0.9044 0.9547 
Corr Coeff . Crit Vat . Detected ..... 0.8900 0.9220 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test . Normal ...................... 0.8303 0.9181 
U-Test . Lognormal ................... 0.7916 0.8859 

Type of Distribution ................ NORMAL NORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 14.3530 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM:~::"TESTS MUST BE USED / 

T-Test Calculated Value .............. 3.0775 
T-Test Table Value ................... 1.7530 
T-Test . Conclus.ion .................. SIGNIFICANT DTFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 2.7639 
Uilcoxon.Test - fable Value . . . . . . . . . . 
UiLcoxon Test - Conclusion . . . . . . . . . . . SIGNIF'I:N%FFERENCE FRDM BACKGROUND / &IC$~~OY 

Test of Proportions - Z Calculated . . . 
Test of Proportions - Z 95% Level . . EE . 
Test of Proportion - Conclusion . . . . . . . UOT APPLICABLE 



Dataset: FTA RES 
Media : iiESI6ENTIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA 
........................................................................... 
Parameter : COPPER (FIG/KG) ' 
........................................................................... 

Sample Results Background Results 
_______.___ .._ _----------__----- 

count ................................ 6.0000 11.0000 
Nurber of Detects .................... 4.0000 1.0000 
Average .............................. 50.5333 4.8045 
Detection Limit . Minimm ............ 1.0000 1.0000 
Detection Limits . Maximq ........... 1.0000 1.1000 
Positive Hits . Minimm .............. 5.9000 42.2500 
Positive Hits - Maximm .., ........... 280.0000 42.2500 
Average Of Positive Hits ............. 75.3000 42.2500 
Standard Deviation ................... 112.4601 12.4193 
Upper Confidence limit . Normal ...... 143.0453 11.5897 
Upper Confidence limit . ... 121214.8000 8.5667 
95th Percentile 

Lognormsl 
. Nonparametric ....... 280.0000 

95th Percentile . Normal .............. 235.5302 
;;.;;m; 

95th Percentile . Lognormal.. ......... 200.5608 9:2221 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal +******tt**t** ....... 0.5737 
Corr Coeff . Detected . Lognormal 0.5396 l *********4**4 .... 
Corr Coeff . Total . Normal .......... 0.7017 0.5575 
Corr Coeff . Total . Lognormal ....... 0.9148 0.5743 
Corr Coeff . Crit Val . Detected ..... 0.8680 t4t+*++44*44+* 
Corr Coeff . Crit Vel . Total ........ 0.8900 0.9220 

Y-Test . Table Value ................. 0.7880 0.8500 
U-Test -,Normal ...................... 0.5222 0.3471 
U-Test . ~Lognormal ................... 0.8477 0.3669 

Type of.Oistribution . . . . . . . . . . . . . . . . LOGNORMAL Undefined 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 27.9492 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED ,/ 

T-Test Calculated Value .............. 1.3711 
T-Test Table Value ................... 1.7530 
T-Test . conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 0.8777 
Uilcoxon Test . Table Value .......... 
Uilcoxon Test . Conclusion ........... NO SIGNI:;:;: DIFFERENCE FROM BACKGRWNLI,/ 

Test of Proportions . Z Calculated ... 2.4898 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... SIGNIFICANT DIFFERENCE FROM BACKGRWND 



Dataset: 
Hedia : 
Group : 

FTA RES 
i&ESI~ENTfAL SCENARIO SOIL STATISTICS 
FIRE TRAINING AREA 

______________._____-----------------.-----------.------------------------- 
Parameter : GHRDMIUM (MC/KC) 
____________________----.-------------------------------------------------- 

Senple Results Background Results 
_______-_-__-- -------_____-___-_ 

count ................................ 6.0000 
Nurber of Detects .................... 
Average .............................. 44% 
Detection Limit . Hinimun ............ l:oooo 
Detection Limits . Haxinun ........... 1 .oooo 
Positive Hits . Minimus : ............. 3.1000 
Positive Hits . Heximun .............. 12.0000 
Average Of Positive Hits ............. 6.4500 
Standard Deviation ................... 4.3196 
Upper Confidence Limit . Normal ...... 8.1867 
Upper Confidence Limit . Lognormal ... 37.9079 
95th Percentile . Nonparametric ....... 12.0000 
95th Percentile . Normal .............. 11.7390 
95th Percentile . Lognormal .......... 16.5390 

Shapiro-Wilk and Probabilty Plot Results: 
______-_--___-_____-_______________I____--------------- 
Corr Coeff . Detected . Normal ....... 0.3139 
Corr Coeff . Detected . LognormaL .... 0.2178 
Corr Coeff . Total . Normal .......... 0.9252 
Corr Coeff . Total . LognormaL ....... 0.9646 
Corr Coeff . Crit Val . Detected ..... 0.8680 
Corr Coeff . Crit Vat . Total ........ 0.8900 

U-.Test . Table Value ................. 0.7880 
U-Test . Normal ...................... 0.8503 
U-lest . LognormaL ................... 0.9070 

Type of Distribution ..z ............. LOGNORMAL 

Test.ResuLts: 

11.0000 
9.0000 

10.1318 
1.0000 
1.0500 
3.4000 

32.7000 

'~2:~ 
15:0844 
37.1581 
32.7000 
25.0438 
40.2747 

m---m---------m- 

0.9264 
0.9683 
0.9154 
0.9611 

x::8 . 

0.8500 
0.8520 
0.9171 

LOGNORMAL 

____________________.-.---------------------------------------------------- 
Bartlett's X2 Test Value ............. 2.9437 
Bartlett's X2 Table Value ............ 3.8410 
BartLettIs lest Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value .............. 1.3871 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FRDM BACKGRWN Dl/ 

Uilcoxon Test - Calculated Value . . . . . 1.6624 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SlGNlFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 
Test of Proportions - 2 95% Level . . 
Test of Proportion - Conclusion . . . . . . NO SlGNIFiCANT DIFFERENCE FROM BACKGROUND 



Dataset: FfA RES 
Media : PRESIDENTIAL scwARl0 SOIL STATISTICS 
Group : FIRE TRAINING AREA 
-----------------------------------------------------------------------~-.- 
Parameter : CALCIUM (MG/KG) 
---.---,-,------,---------~------------------------------------------------ 

Sample Results Backgrourd Results 
................................ 

count ~~1~1~11~~~~1~1:=~::========:==: 6,OOOO 11.0000 
Nunbcr of Detects .................... 5.0000 6.0000 
Average .............................. 225.5455 
Detection Limit . Hinimun ............ El %7 

101:0000 
104.0000 

Detection Limits . Haximm ........... 110.5000 
Positive Hits . Mininun .............. 365.0000 226.0000 
Positive Nits . Haximun ............... 498.5000 
Average Of Positive Hits .............. EE: 324.5833 
Standard Deviation ................... 311:6155 141.6756 
Upper Confidence Limit . Normal ...... 797.7s79 302.9483 

~~rP",~~~~r;:e-L~~~~~~~~~~!*::: 
2273.5040 357.0596 
976.0000 498.5000 

95th Percentile . Normal .............. 1054.0242 458.6018 
95th Percentile . LognormaL .......... 1662.0747 515.3742 

Shspfro-Wilk and Probabilty Plot Results: 
._1..--_-_-_________.--------------------------------------------------.-- - 
Corr Coeff . Detected . Normal ....... 0.9250 0.9445 
Corr Coeff . Detected . Lognormal .... 0.9509 0.9523 
COrr COeff . Total . Normal .......... 0.9899 0.9135 
Corr Coeff . Total . Lognormal ....... 0.9319 0.9333 
Corr Coeff . Crit Vat . Detected ..... 0.8790 0.8900 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-Test . fable Value ................. 0.7880 0.8500 
U-Test . Norma\ ...................... 0.9798 0.8193 
U-Test . Lognormal ................... 0.8810 0.8438 

Type 0f:Distribution ................. NORMAL LOGNORMAL 

Test Results: 
_____________________________I__________.---------------------------------- 
Bartlett's X2 Test Value ............. 4.4755 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM&::'TESiS MUST BE USED / 

T-Test Calculated Value .............. 2.9098 
T-Test Table Value ................... 1.7530 
T-Test .. Conclusion .................. SIGNIFICANT DIFFERENCE FROM BACKGRDUND 

Uilcoxon Test . Calculated Value ..... 1.75w. 
Uilcoxon Test . Table Value .......... 
Wilcoxon Test . Conclusion ........... SIGNIFIC~~~~~FFERENCE FROM BACKGRoUND/ 

Test of Proportions . 2 Calculated ... 1.1870 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: FTA RES 
Media : iiESI6ENTIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA 
_____________.______--------------.---------------------------------------- 
Parameter : CADMIUM (MC/KG) 
__________________..---------.--------*-----------------.------------------ 

Sample Results Background Results 
mm-__---m-.-mm -__-__--_-_---__-- 

Count ................................ 6.0000 9.0000 
Nunber of Detects .................... 1.0000 8.0000 
Average ........................ ... 0.6417 0.0400 
Detection Limit . Hinimun 

..y 
............ 0.5000 0.0200 

Detection Limits . Maxine ........... 
%8X 

0.0200 
Positive Hits . Minimun .............. 0.0400 
Positive Hits . Haxiiwn .............. 1:3000 0.0600 
Average Of Positive Hits ............. 1.3000 0.0425 
Standard Deviation ................... 0.3231 0.0100 
Upper Confidence Limit . Normal ...... 0.9075 0.0462 
Upper Confidence Limit . Lognormal ... 0.9744 0.0492 
95th Percentile . Nonparametric ....... 0.0600 
95th Percentile . Norma1 .............. : -% 0.0565 
95th Percentile . Lognormal .......... 1:1208 0.0616 

Shapiro-Uilk and Probabilty Plot Results: 
-_.___-_---..__-_----------------------------------.-.- 
Corr Coeff - Detected - Normal l +**+********* . . . . . . . 

Corr Coeff - Detected - Lognormal . . . . l ************* 
Corr Coeff - Total - Normal . . . . . . . . . . 0.7120 
Corr Coeff - Total - Lognormal . . . . . . . 0.7284 
Corr Coeff - Crit Val - Detected . . . . . 0.8790 
Corr Coeff - Crit Val - Total . . . . . . . . 0.8900 

-- --- ___------------ 
0.6527 
0.6527 
0.7932 
0.7729 
0.9050 
0.9120 

U-Test . Table Value ................. 0.7880 
U-Test . Normal ...................... 
U-Test . Lognormal ................... X'::57: . 

Type of Distribution ................ Undefined 

Test Results: 

0.8290 
0.6934 
0.6583 

UNDEFINED 

Bartlett's X2 Test Value ............. 43.2043 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test conclusion ........... NONPARAMETRlC TESTS MUST BE USED J 

T-Test Calculated Value .............. 5.6922 
T-Test Table Value ................... 1.7710 
T-Test . Conc1usion .................. SlGNlFICANT DIFFERENCE FRCM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 3.3251 
Uilcoxon Test . Table Value .......... 
Wilcoxon Test . Conclusion ........... S,GNIF,C:?;:FFERENCE FRW BACKGROUND/ 

Test of Proportions - 2 Calculated'... 2.7972 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNlFlCANT DIFFERENCE FROM BACKGROUND 



Dataset: FTA RES 
Media : KES~~ENTIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA 
-.....-..___----__..------------------------------------------------------- 
Parameter : BARIUM (HG/KG) 
. ..-........-.__--.---..---..-.--------------.------------------.-.--..---- 

Sarrple Results Background Results 
________--___. ------------------ 

count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0000 11.0000 
ii&r of Detects . . . . . . . . . . . . . . . . . . . . 4.0000 ' 9.0000 
Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.1167 10.3250 
Detection Limit - Minimun . . . . . . . . . . . . 2.0000 2.0750 
Detection Limits . Haximm ...... 
Positive Hits . Hinimm ......... 
Positive Hits . Maximm ......... 
Average Of Positive Hits ........ 
Standard Deviation .............. 
Upper Confidence limit - Normal . 

. . . . 2.0000 2.1000 

. . . . 8.3000 4.9000 

. . . . 19.8000 22.9000 
. . . . . 14.1750 12.1556 
. . . . . 7.6919 7.1320 

U 
. . . . . 16.4442 14.2215 

9 th Percentile - Nonparametric....... k- 
r Confidence limit - Lognormal . . . 

95th Percentile - Normal . . . . . . . . . . . . . . 
95th Percentile - Lognormal .*........ 

92.2408 22.6063 
19.8000 22.9000 
22.7699 22.0571 
38.5348 30.9170 

Shapiro-Wilk and Probabilty Plpt Results: 
. ..-..........-_.._-..-..-----..---.-----------.-----------.--------------- 
Corr Coeff - Detected - Normal . . . . . . . 0.1766 0.9803 
Corr Coeff - Detected - Lognormal .-.. 0.1991 0.9728 
Corr Coeff - Total - Normal . . . . . . . . . . 0.9587 0.9675 
Corr Coeff - Total - Lognormal . . . . . ; . 0.9346 0.9720 
Corr Coeff - Crit Val - Detected . . . . . 0.8680 0.9120 
Corr Coeff - Crit Val - Total . . . . . . . . 0.8900 0.9220 

U-Test - Table Value . . . . . . . . . . . . . . . . . 0.7880 0.8500 
U-Test -,Normal . . . . . . . . . . . . . . . . . . . . . . 0.8867 0.9173 
U-Test - LognorntaI . . . . . . . . . . . . . . . . . . . 0.8402 0.9244 

Type of D-istribution . . . . . . . . . . . . . . . . NORMAL LOGNORMAL 

fest Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 0.0387 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRlC TESTS MAY BE USED 

T-Test~Calculatcd Value .............. 0.0561 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion ..'............... NO SlGNlflCANT DIFFERENCE FROM BACKGROUND 

Uiicoxon Test . Calculated Value ..... 0.1508 
Uitcoxon Test . Table Value .......... 1.6450 
Ullcoxon Test . Conclusion . ..'........ NO SlGNlFlCAN7 DIFFERENCE FROM BACKGROUND J 

Test of Proportions . 2 Calculated ... 0.7038 
fcst of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SIGNIFICANT DIFFERENCE FROH BACKGRWNO 



Dataset: FTA RES 
Media : EES16ENTlAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA 
........................................................................... 

Parameter :,ARSENIC (MG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

count ................................ 6.0000 11.0000 
Nut&r of Detects .................... 2.0000 11.0000 
Average .... . ......................... 0.4533 3.7327 
Detection Limit . Minimua ............ 0.3000 
Detection Limits . Maximus ........... 0.3100 II: 
Positive Bits . Minimus .............. 0.6700 0.6300 
Positive Hits . Haximun .............. 0.8300 23.2500 
Average Of Positive Hits ............. 0.7500 
Standard Deviation ................... 0.2353 EE 
Upper Confidence Limit . Normal ...... 0.6469 7:3002 
Upper Confidence Limit . Lognormal ... 0.7927 7.9630 
95th Percentile . Nonparametric ....... 0.8300 23.2500 
95th Percentile . Normal .............. 0.8404 14.4742 
95th Percentile . Lognormal .......... 0.8855 9.8924 

Shapiro-Uilk and Probabilty Plot Results: 
._.__-.....____-___-____________________----.--..-.------------------------ 

1.0000 0.6566 
1.0000 0.9120 
0.8497 0.6566 
0.8495 0.9120 
0.8790 0.9220 
0.8900 0.9220 

. Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

U-Test - Table Value . . . . . . . . . . . . . . . . . 
U-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
U-Test - Lognormal *..............,... 

Type of Distribution . . . . . . . . . . . . . . . . Unde 

Test Results: 

0.7880 0.8500 
0.7110 0.4675 
0.7055 0.8548 

,fined LOGNORMAL 

. ..-..._...._..-------..-----.--.-.-------.. 
Bartlett's X2 Test Value . . . . . . . . . . . . . 27.1605 
Bartlett's X2 Table Value 
Bartlett's lest Conclusion '::::::::::: NONPARAM:+;"TESTS MUST BE USED ,/ 

T-Test Calculated Value .............. 1.2116 
f-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 3.1678 
Uilcoxon Test - Table Value . . . . . . . . . . 
Wcoxon Test - Conclusion . . . . . . . . . . . SIGNlFlC:N?;:FFERENCE FROM BACKGRC#JND/ @C&j&tin 

Test of Proportions - 2 Calculated . . . 3.0967 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: FTA RES 
Media : ~~ES*~~ENTIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA 
........................................................................... 
Parameter : ANTIMONY (MG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

count ................................ 6.0000 11.0000 
Nurlnr of Detects .................... 0.0000 0.0000 
Average .............................. 3.0958 3.1841 
Detection Limit . Hinimm ...... . ..... 2.9750 3.0500 
Detection Limits . Maximun ........... 3.2000 3.3000 
Positive Hits . Minimm .............. NA NA 
Positive Nits . Haximm .............. NA NA 
Average Of Positive Hits ............. 
Standard Deviation ................... 0.0900 0.0910 
Upper Confidence Limit . Normal ...... 3.1699 3.2338 
U r Confidence Limit 
9R Percentile 

. Lognormal 3.2964 3.4341 
. Nonparametric....::: 3.2000 3.3000 

95th Percentile . Normal .............. 3.2439 3.3338 
95th Percentile . Lognormal .......... 3.2463 3.3359 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Cocff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test . Normal ...................... 0.9018 0.8988 
U-Test . Lognormal ................... 0.9041 0.9013 

Type of-Distributfon . . . . . . . . . . . . . . . . Undefined Undefined 

Test Results: 
-.-------...-..-._...--.--------------------------...---------------------- 
Bartlett's X2 Test Value . . . . . . . . . . . . . 0.0008 
Bartlett's X2 Table Value . . . . . . . . . . . . 3.8410 
Barttett'S Test Conclusion . . . . . . . . . . . PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value . . . . . . . . . . . . . . 1.9176 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1.7530 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 1.7774 
UiIcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 

NO STATISTICAL CMPARISON IS NECESSARY SINCE ANTIMONY UAS NOT DETECTED IN BACKGROUND. 



Dataset: FTA RES 
Media : PRESIDENTIAL SCENARIO SOIL STATISTICS 
Group : FIRE‘TRAINING AREA 
__________.-__.--___.-..-----.- ..- _.___..___._________.--------.----..-.--. 
Parameter : ALUMINUM (MC/KG) ........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 6.0000 11.0000 
Nunber of Detects .................... 6.0000 11.0000 
Average ............................... 1435.8333 8280.7273 
Detection Limit . Minimun ............ NA NA 
Detection Limits . Maximum ........... NA NA 
Positive Hits . Hinimun .............. 605.0000 948.0000 
Positive Hits . Haximun .............. -2110.0000 
Average Of Positive Hits ............. 1435.8333 

I;;;;.;;; 

Standard Deviation ................... 621.5176 575119459 
Upper Confidence Limit . Normal ...... 1947.1064 11423.2371 
Upper-Confidence Limit . Lognormal ... 2917.7484 25523.8178 
95th Percentile . Nonparametric ....... 2110.0000 16300.0000 
95th Percentile . Normal .............. 2458.2298 17742.6783 
95th Percentile . Lognormal .......... 3118.9856 30665.7955 

Shapiro-Uilk and Probabilty Plot Results: 
__.._...________.___------------.----...--------.-.-..--.------------ em..-- 
Corr'Coeff - Detected - Normal . . . . . . . 0.9118 0.9718 
Corr Coeff - Detected - Lognormal . . . . 0.8903 0.9497 
Corr Coeff - Total - Normal . . . . . . . . . . 0.9118 0.9718 
Corr Coeff - Total - Lognormal I...... 0.8903 0.9497 
Corr Coeff - Crit Val - Detected . . . . . 0.8900 0.9220 
Corr Coeff - Crit Val - Total . . . . . . . . 0.8900 0.9220 

U-Test 1 ;;FklValue . . . . . . . . . . . . . . . . . 0.7880 0.8500 
U-Test . . . . . . . . . . . . . . . . . . . . . . 0.8191 0.9139 
U-Test - Lognormal . . . . . . ..I.......... 0.7787 0.8820 

Type of Distribution . . . . . . . . . . . . . . . . NORMAL NORMAL 

.Test Results: 
-_..-__._--_-_..._.._______ _..___-___.-____.___---.------.-.-.-.--.-------- 
Bartlett's X2 Test Value . . . . . . . . . . . . . 16.2566 
gartlettrs x2 Table Value 
Bartlett's Test Conclusion '::::::::::: NONPARAM:+;:"TESTS MUST BE USED / 

T-Test Calculated Value . . . . . . . ..n.... 
T-Test Table Value . . . . . . . . . . . . . . . . . . . :*Fz 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . SlGNlFlCAiT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 2.5644 
Uilcoxon Test - Table Value . . ...*.*.. 
Wilcoxon Test - Conclusion . . . . . . . . . . . SlGNIFIC:~?;~FFERENCE FROM BACKGRCUNDJ &,lL97ddn 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 



Dataset: NEB RES 
Media : iNDU:TRlAL SCENARIO SOIL STATISTICS 

,’ 

Group : NORTHEAST POND 
_________.______-__-.-----.----..----------------------.---.--.-.----.---- - 
Parameter : MAGNESIUM (MC/KG) 
........................................................................... 

Sample Results Background Results 
--.-_--_---___ --~~~-~~-~~~~_~~_~ 

Count ................................ 16.0000 11.0000 
Nurber of Detects .................... 16.0000 9.0000 
Average .............................. 889.9375 692.0409 
Detectjon Limit . Minimus ............ NA 40.7000 
Detection Limits . Maximm ........... NA 41.7500 
Positive Hits . Minimun .............. 135.0000 122.0000 
Positive Hits . Maximun .............. 3350.0000 1640.0000 
Average Of Positive Hits ............. 889.9375 836.6667 
Standard Deviation ................... 1041.6023 580.9386 
Upper Confidence Limit . Normal ...... 1346.4197 1009.4301 
Upper Confidence Limit . Lognormal ... 2057.3274 4703.5540 
95th Percentile . Nonparametric ....... 3350.0000 1640.0000 
95th Percentile . Normal .............. 2603.3732 1647.6849 
95th Percentile . Lognormal .......... 3033.9092 3592.2702 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.8563 0.9833 
Corr Coeff . Detected . Lognormal .... 0.9638 0.9325 
Corr Coeff . Total . Normal .......... 0.8563 0.9654 
Corr Coeff . Total . Lognormal ....... 0.9638 0.9452 
Corr Coeff . Crit VaL . Detected ..... 0.9400 0.9120 
Corr Coeff . Crit Val . Total ........ 0.9400 0.9220 

U-Test . Table Value ................. 0.8870 0.8500 
U-Test . Normal ...................... 0.7299 0.9067 
U-Test . Lognormal ................... 0.9066 0.8720 

Type of Distribution ................ LOGNORMAL NORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 3.6181 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value .............. 0.5699 
T-Test Table Value ................... 1.7080 
T-Test . Conclusi'on .................. NO SIGNIFICANT DIFFERENCE FROM BACKGRDLJND 

Uilcoxon fest . Calculated Value ..... 0.1234 
Uilcoxon'Test . fable Value .......... 
Uilcoxon Test . Conclusion ........... NO SlGNl:i::: DIFFERENCE FROM BACKGRoUND / 

Test of Proportions - 2 Calculated . . . 1.7725 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: NEfl RES 
Media : iNDUSTRIAL SCENARIG SOIL STATISTICS 
Group : NORTHEAST POND 
............................................................................ 
Parameter : MANGANESE (MC/KC) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 22.0000 11.0000 
Nunber of Detects ..................... 22.0000 11.0000 
Average .............................. 90.1045 39.4409 
Detection Limit . Minimua ............ NA 
Detection Limits . Haximm ........... NA ii 
Positive Hits . Miniaasn .............. 3.8000 3.1000 
Positive Hits . Maximua ... . .......... 476.0000 102.0000 
Average Of Positive Hits .............. 90.1045 39.4409 
Standard Deviation ................... 135.4806 33.9444 
Upper Confidence Limit . Normal ...... 139.8149 57.9861 
Upper Confidence Limit . LognormaL ... 228.9585 161.2951 
95th Percentile . ....... 476.0000 102.0000 
95th Percentile 

Nonparametric 
. Normal .............. 312.9702 95.2795 

95th Percentile . LognormaL ........... 340.5897 164.7572 

Shapiro-t/ilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.8030 0.9462 
Corr Cocff . Detected . Lognormal .... 0.9809 0.9655 
Corr Cocff . 7otal . Normal .......... 0.8030 0.9462 
Corr Coeff . Total . Lognormal ....... 0.9809 0.9655 
Corr Coeff . Crit Vat . Detected ..... 0.9540 0.9220 
Corr Coeff . Crit Vat . Total ........ 0.9540 0.9220 

U-Test . Table Value ................. 0.9110 0.8500 
U-lest . Normal ...................... 0.6493 0.8808 
U-lest . Lognormel ......... ..* ....... 0.9526 0.9190 

Typa of Distribution ................. LOCNORHAL LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 16.5218 
Bartlett18 X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED J 

T-lest Calculated Value . . . . . . . . . . . . . . 
T-lest fable Value . . . . . . . . . . . . . . . . . . . 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . 

Wilcoxon Test - Calculated Value . . . . . 
Wilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion ..-........ 

1.2124 
l-6957 

NO SlGNlFlCANT 

0.3246 
1.6450 

NO SIGNIFICANT 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 

DIFFERENCE FROM BACKGROUND 

DIFFERENCE FROM BACKGROUND / 



‘Dataset: NEB RES 
Media : TNDUSTRIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : MERCURY (MC/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

count ................................ 11.0000 
Nuaber of Detects .................... 2t-E: 
Average .............................. 0:5361 

2.0000 
0.1227 

Detection Limit . Mininun ............ 0.0450 0.0450 
Detection Limits . Maxinun ........... 0.0550 
Positive Hits . Hinimua .............. 8%~ 0.1100 
Positive Hits . Maximun .............. 4:bOO0 0.8000 
Average Of Positive Hits ............. 2.3083 0.4550 
Standard Deviation ................... 1.2199 0.2254 
Upper Confjdence Limit . Normal ...... 0.2459 

~~rP~~~~~~f~:e-L:~~~apa~~V:~!.::: 
%f5 
4:bOOO 

0.2055 
0.8000 

95th Percentile . Normal .............. 0.4935 
95th Percentile . LognormaL .......... :::';:!i 0.2772 

Shapiro-Wilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.9280 1 .oooo 
Corr Coeff . Detected . Lognormal .... 0.9543 1.0000 
Corr Coeff . Total . Normal .......... 0.6686 0.5973 
Corr Coeff . Total . Lognormal ........ 0.7727 0.6994 
Corr Coeff . Crit Val . Detected l ttt*tttCt*+tt ..... 0.8900 
Corr Coeff . Crit Val . Total ........ 0.9620 0.9220 

U-lest . Table Value ................. 0.9240 0.8500 
U-Test . Normal ...................... 0.4605 0.3928 
U-Test . Lognormal ................... 0.5932 0.5202 

Type of Distribution Undefined ................ Undefined 

Test Results: 
........................................................................... 
Bartlett's X2 lest Value ............. 22.5799 
Bartlett's X2 Table Value ............ 
Bartlett's lest Conclusion ........... NONPARAM:;::'TESTS MUST BE.lJSED ,/ 

l-lest Calculated Value .............. 1.1077 
T-lest fable Value ................... 1.6879 
T-Test . Conclusion .................. NO SIGNTFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon lest - Calculated Value . . . . . 1.5501 
Uilcoxon lest - Table Value . . . . . . . . . . 1.6450 
Wilcoxon lest - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

lest of Proportions - 2 Calculated . . . 0.2260 
lest of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: WEB RES 
Media : iNDU?iTRIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : NICKEL (MC/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

count ................................ 22.0000 11.0000 
N&w of Detects .................... 7.0000 4.0000 
Average .............................. 51.0977 3.6068 
Detection Limit - Hinimua ............ 2.9500 2.0500 
Detection Limits . Haxiaun ........... 3.5000 2.2000 
Positive Hits . Hinimun .............. 6.0500 5.2000 
Positive Hits . Maximus .............. 660.0000 6.8000 
Average Of Positive Hits ............. 153.6357 6.2000 
Standard Deviation ................... 147.4335 2.0955 
Upper Confidence Limit . Normal ...... 105.1938 4.7517 
U 

!T 
r Confidence Limit . Lognormal ... as.5688 5.3223 

9 th Percentile . Nonparametric ....... 660.0000 6.8000 
95th Percentile . NormaI .............. 293.6258 7.0539 
95th Percentile . Lognormal -.......... 101 .a966 7.6364 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.8279 0.8908 
Corr Cocff . Detected . Lognormal .... 0.9810 0.8799 
Corr Coeff . Total . Normat .......... 0.5913 0.8523 
Corr Cocff . Total . Lognormal ....... 0.8009 0.8523 
Corr Cocff . crit Val . Detected ..... o.awo 0.8680 
Corr Coeff . Crit Val . Totat ........ 0.9540 0.9220 

U-Test . Table Value ................. 0.9110 0.8500 
U-Test . Normal ...................... 0.3776 0.7000 
U-Test . Lognormal ................... 0.6451 0.6977 

Type of Distribution ................ Undefined Undefined 

Test Results: 
........................................................................... 
gertlcttls X2 Test Value ............. 73.0013 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED / 

T-Test Calculated Value .............. 1.0598 
:-;z:: Table Value ................... 1.6957 

.. Conclusion .................. NO SIGNlFlCANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Catcutated Value ..... 2.1968 
Uilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ........... SIGNIFICANT DIFFERENCE FROM BACKGROUND 

J 

Test of Proportions . 2 Calculated ... 0.2611 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion T ..... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

i 
--.-._ 



i 

;;;;;et: -NEE-RES 
: lNDUSTRlAL SCENARIO SOIL STATISTICS 

Group : NORTHEAST POND 
........................................................................... 
Parameter : POTASSIUM (MG/KG) 
........................................................................... 

Senple Results Background Results 
................................ 

Count ................................ 28.0000 11.0000 
N&r of Detects .................... 26.0000 6.0000 
Average . . ............................ 282.5875 167.4773 
Detection Limit . Minicun ............ 20.5500 61.0000 
Detection Limits . Maxitwn ........... 23.4500 64.5000 
Positive Hits . Hinimm .............. 50.2000 151.0000 
Positive Hits . Haximm .............. 1070.0000 345.0000 
Average Of Positive Hits ............. 302.6327 254.8333 
Standard Deviation ................... 121.3142 
Upper Confidence Limit . Normal ., .... 53;E% 233.7559 
Upper-Confidence Limit . Lognormal ... 4&2537 318.4429 
95th Percentile . Nonparametric ....... 1070.0000 345.0000 
95th Percentile . Normal .............. 835.0801 367.0391 
95th Percentile . Lognormal .......... 943 -3858 449.5674 

Shapiro-Uitk and Probabilty Plot Results: 
........................................................................... 

Corr.Coeff . Detected . Normal ....... 0.8625 0.8843 
Corr Coeff . Detected . Lognormal .... 0.9778 0.8874 
Corr Coeff . Total . Normal .......... 0.8296 
Corr Coeff . Total . Lognormal ....... 0.9782 8% 
Corr Coeff . Crit Val . Detected ..... 0.9590 oIa900 
Corr Coeff . Crit Val . Total ......... 0.9620 0.9220 

U-Test . Table Value ................. 0.8500 
W-Test . Normal ...................... x% 0.7826 
U-Test . Lognormal ................... 0:9451 0.8042 

Type of Distribution ................ LOGNORMAL UNDEFINED 

-Test Results: 
. . . . . . . . . . . . . . . .._...............................................-- . . . . . . . . 

BartLettIs X2 lest Value . . . . . . . . . . . . . 10.4544 
Bartlett's X2 Table Value 
Bartlett's Test Conclusion '-*--------- NONPARAM&:;"TESTS MUST BE USED /- . . . . . . . . . . . 

T-Test Calculated Value .............. 1.1012 
T-Test Table Value ................... 1.6879 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGRWND 

Uilcoxon Test - Calcutated Value . . . . . 0.5618 
Wilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Wilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 2.8055 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: NEB RES 
Media : iNDUSTRlAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : SELENIUM (MG/KG) 
........................................................................... 

Sangle Results Background Results 
................................ 

count ................................ 28.0000 11.0000 
Number of Detects .................... 3.0000 0.0000 
Average .............................. 0.5338 0.3205 
Detection Limit . Minimua ............ 0.3050 0.3100 
Detection Limits . Haximm ............ 4.0000 0.3350 
Positive Hits . Minimm .............. 0.8700 NA 
Positive Hits . Meximua .............. 1 .OOOO NA 
Average Of Positive Hits ............. 0.9267 
Standard Deviation ................... 0.7055 0.0065 
Upper Confidence Limit . Nor.mal ...... 0.7608 0.3240 
Upper Confidence Limit . Lognormal ... 0.5955 
95th Percentile . Nonparametric ....... 4.0000 8% 
95th Percentile . Normal .............. 1.6943 0:3311 
95th Percentile . Lognormal .......... 1.0310 0.3312 

Shapiro-Wilk and Probability Plot Results: 
........................................................................... 

Corr Cocff . Detected . Normal ....... 0.9762 
Corr Coeff . Detected . Lognormal .... 0.9797 
Corr Coeff . Total . Normal .......... 0.5588 
Corr Coeff - Total - Lognormal . 
Corr Coeff - Crit Val - Detected 
Corr Cocff - Crit Val - Total . . 

U-Test - Table Value . . . . . . . . . . . 
U-Test - Normal . . . . . . . . . . . . . . . . 
U-Test - Lognormal . . . . . . . . . . . . . . 

. . . . . 0.7363 

. . . . . 0.8790 

. . . . . 0.9620 

. . . . . 0.9240 

. . . . . 0.3479 

. . . . . 0.5658 

0.8500 
0.9067 
0.9109 

Type of Distribution ...... ..L: ...... Undefined Undefined 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 82.0853 
Bartlcttrs X2 fable Value ............ 3.8410 
BartLettis Test Conclusion ........... NONPARAMETRtC TESTS MUST BE USED 

T-Test Calculated Value .............. 0.9946 
T-Test Table Value ................... 1.6879 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGRWND 

Uilcoxon Test - Calculated Value . . . . . 1.2855 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 1.1299 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

NO STATISTICAL COMPARISON IS NECESSARY SINCE SELENIUM WAS NOT DETECTED IN BACKGROUND. 



Dataset: NE8 RES 
Media : iNDU~TRlAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : SILVER (MG/KG) 
........................................................................... 

Sanple Results Background Results 
................................ 

count ................................ 28.0000 No samples 
Nut&r of Detects ..................... 9.0000 
Average .............................. 26.2679 
Detection Limit . Hinimun ............ 1.0000 
Detection Limits . Maximun ........... 1.6500 
Positive Hits . Hininua .............. 2.3000 
Positive Hits . Maximm .............. 320.0000 
Average Of Positive Hits ............. 79.3833 
Standard Deviation ................... 70.1952 
Upper Confidence Limit . Normal ...... 48.8593 

~~rPGF)~f~~l;Ee-L~~a;a~~:gZma!.::: 
54.3035 

320.0000 
95th Percentile . Normal ............... 
95th Percentile . Lognormal ; ......... 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Corr Coeff - Detected - Normal . . . . . . . 0.8615 
Corr Coeff - Detected - Lognormal . . . . 0.9809 
Corr Coeff - Total - Normal . . . . . . . . . . 0.6318 
Cbrr Coeff - Total - Lognormal . . . . . . . 0.8284 
Corr Coeff - Crit Val - Detected . . . . . 0.9120 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9620 

U-Test . Tab14 Value ................. 0.9240 HA 
W-Test . Normal ...................... 0.4254 HA 
U-Test . Lognormal ..... . ............. 0.6803 NA 

Type of Distribution ................ Undefined 

Test Results: 
........................................................................... 



Dataset: NE8 RES 
Media : iNDUSTRlAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
..___...___..__............................................................ 
Parameter : SODIUM (MG/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sample Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit . Hinimun ............ 
Detection Limits . Maxim ........... 
Positive Hits . Hinhnun .............. 

..... Positive Hits - Haxinun . . . . . . . . . 
Average Of Positive Hits . . . . . . . . 
Standard Deviation . . . . . . . . . . . . . . 
Upper Confidence Limit - Normal . . 
U r Confidence Limit - Lognorma I1 
9 th Percentile - Nonparametric.. !? 
95th Percentile - Normal......... 

. . . . 

. . . . 

. . . . 
. . . 

. . . . 

. . . . 

16.0000 
4.0000 

274.5781 
98.5000 

117.0000 
446.0000 

1120.0000 
782.7500 
331.7912 
419.9856 
457.4021 

1120.0000 
820.3746 

95th Percentile . Lognormal .......... 740.6966 

Shapiro-Uilk and Probabilty Plot Results: 
......................................................... 
Corr Cocff . Detected . NormaL ....... 0.9901 
Corr Coeff . Detected . Lognormal .... 0.9860 
Corr Coeff . Total . Normal .......... 0.7713 
Corr Coeff . Total . Lognormal ....... 0.8003 
Corr Coeff . Crit Val . Detected ..... 0.8680 
Corr Coeff . Crit Val . Total ........ 0.9400 

U-Test . Table Value ................. 0.8870 
U-Test . Normal ...................... 0.5996 
U-Test . Lognormal ................... 0.6334 

Type of Distribution .......... . ..... Undefined 

Test Results: 

11.0000 
0.0000 

106.0000 
102.0000 
110.5000 

1: 

3.2787 
107.7913 
114.7833 
110.5000 
111.3935 
111.4673 

0.8500 
0.8662 
0.8683 

Undefined 

........................................................................... 
Bartlettrs X2 Test Value ............. 79.5722 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value . . . . . * 
T-Test Table Value . . . . . . . . . . . 
T-Test - Conclusion . . . . . . . . . 

Uilcoxon Test - Calculated Va 
Uilcoxon Test - Table Value . 
Uilcoxon Test - Conclusion . . 

........ 1.6746 

........ 1.7080 

........ NO SlGNlFlCANT DIFFERENCE FROH BACKGROUND 

ue ...... 0.2473 
........ 1.6450 
........ NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 
Test of Proportions - 2 95% Level . . 
Test of Proportion - Conclusion . . . . . . SIGNI 

NO STATISTICAL COMPARISON IS NECESSARY SINCE 

1.7967 
1.6450 

FICANT DIFFERENCE FROM BACKGRWND 

SOOIUM WAS NOT DETECTED IN BACKGROUND. 



Dataset: NEB RES 
Media : ~NDUSTRTAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
___em--*- ____________________.----------------------------..-------------- - 
Parameter : VANADIUM (W/KG) 
___e----- ___________---_-_-_----------------------------------------------- 

Sample Results Background Results 
_____-_____-._ _--__-__---------- 

count ................................ 28.0000 11.0000 
N&r of Detects .................... 27.0000 11.0000 
Average .............................. 20.1273 
Detection Limit . Minimun ............ 'EZ 
Detection Limits . Haximun ........... 1:1500 :t 
Positive Hits . Minimun .............. 2.4000 6.1000 
Positive Hits . Maximm .............. 

:67.E:: 
61.8000 

Average Of Positive Bits ............. 
la:6986 

20.1273 
Standard Deviation ................... 15.8658 
Upper Confidence Limit . Normal ...... 23.1215 28.7954 
Upper Confidence Limit . Lognormal ... 30.4336 35.9753 
95th Percentile . Nonparametric ....... 76.1000 61.8000 
95th Percentile . Normal .............. 46.2265 
95th Percentile . Lognormal .......... :EE! 51.3657 

Shapiro-Wilk and Probabilty Plot Results: 
_________----._-________________________----------------------------------- 
Corr Coeff . Detected . Normal ....... 0.9002 0.8778 
Corr Coeff . Detected . Lognormal .... 0.9909 0.9724 
Corr Coeff . Total . Normal .......... 0.8790 0.8778 
Corr Coeff . Total . Lognormal ....... 0.9921 0.9724 
Corr Coeff . Crit Val . Detected ..... 0.9600 0.9220 
Corr Coeff . Crit Val . Total ........ 0.9620 0.9220 

U-Test .. Table Value ................. 0.9240 0.8500 
U-lest . Normal ...................... 0.7770 0.7895 
W-Test . Lognormal ................... 0.9757 0.9403 

Type of Distribution ................ LOGNORMAL LOCNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 0.3736 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED ,/ 

T-lest Calculated Value .............. 0.4727 
T-Test Table Value ................... 1.6879 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUN a/ 

Wilcoxon Test - Calculated Value . . . . . 1.4669 
Wilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGRWND 

Test of Proportions - 2 Calculated . . . 0.6350 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FRDM BACKGROUND 



Dataset: NE6 RES 
Media : TNDUSTRIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
........................................................................... 
Parameter : ZINC (HG/KG) 
-----_---_-____..___.---------.----------------..-------------.----------- - 

Sample Results Background Results 
----mm.*.----- ----me---e-----w-- 

count ................................ 23.0000 2.0000 - 
Nunber of Detects .................... 23.0000 2.0000 

fStpd/~~~ 

Average .............................. 839.6457 31.3500 St= . 
Detection Limit . Minimun ..... ..'..... NA NA 
Oetection Limits . Maximun ........... NA NA 
Positive Hits . Hinirrun .............. 3.0000 26.9000 
Positive Nits . Maximus .............. 7170.0000 35.8000 
Average Of Positive Hits .............. 839.6457 31.3500 
Standard Deviation ................... 1802.3125 6.2933 
Upper Confidence Limit . Normal ...... 1484.9082 59.4473 
Upper Confidence Limit . Lognormal ... 31717.1442 50.1665 
95th Percentile . Nonparametric ....... 7170.0000 35.8000 
95th Percentile . Normal .............. 3804.4498 41.7024 
95th Percentile . Lognormal .......... 4743.6206 43.2718 

Shapiro-Wilk and Probabilty Plot Results: 
--____.______-___-._----------------.-----.----.~----------.--.------------ 
Corr Coeff . Detected . Normal ....... 0.7197 1.0000 
Corr Coeff . Detected . Lognormal .... cl.9539 1.0000 
Corr Coeff . Total . Normal .......... 0.7197 1.0000 
Corr Coeff . Total . Lognormal ....... 0.9539 0.0000 
Corr Coeff . Crit Vel . Detected 0.9550 l *****tt**ttt* ..... 
Corr Coeff . Crit Val . Total *********tt*** ........ 0.9550 

U-Test . Table Value ................. 0.9140. 0.0000 
U-Test . Normal ...................... 0.5350 1.0000 
U-Test . Lognormal ................... 0.8903 1.0000 

Type of Distribution . . . . . . . . . . . . . . . . UNDEFINED UNDEFINED 

Test Results: 
__*-._-_____..____-_-----------------------------.------------------- --e-m- 

Bartlett's X2 Test Value . . . . . . . . . . . . . 10.2923 
Bartlett's X2 Table Value . . . . . . . . . . . . 3.8410 
Bartlett's Test Conclusion . . . . . . . . . . . NONPARAMEfRlC TESTS MUST BE USED 

f-lest.Calculated Value .............. 0.6220 
T-lest Table Value ................... 1.7140 
l-lest . Conclusi,on .................. NO SIGNlFlCANT DIFFERENCE FROM BACKGRUJND 

Uiicoxon Test - Calculated Value . . . . . 0.1503 
Wilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon fest - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROH BACKGROUND 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion -'Conclusion . ...*. NOT APPLICABLE 



Dataset: T RES 
Media : iNi?USTRIAL SCENARlO SOIL STATISTlCS 
Group : NORTHEAST POND 
___.............-.......-..-.-...-.....-...-.......--.........-............ 
Parameter : LEAD (FIG/KG) 
__..........................................................-.............. 

Sample Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit . Hinimun ............ HA 
Detection Limits . Maxinun ........... NA 
Positive Hits . Minimus : ............. 
Positive Hits . Haximun .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

28.0000 
28.0000 

206.8686 

0.7200 
3490.0000 

206.8686 
676.7666 
424.6769 
737.5151 

3490.0000 
1320.1495 

507.3791 

Shapiro-Uilk and Probabilty Plot Results: 
....................................................... 
torr Coeff . Detected . Normal ....... 0.5524 
Corr Coeff . Detected . Lognormal .... 0.9439 
Corr Coeff . Total . Normal .......... 0.5524 
Corr Coeff . Total . Lognormal ....... 0.9439 
Corr Coeff -‘Crit Val . Detected ...... 0.9620 
Corr Coeff . Crit Val . Total ........ 0.9620 

U-Test . Table Value ................. 0.9240 
U-Test . Normal ...................... 
U-Test . Lognormal ................... :% . 

Type of Distribution ................ UNDEFINED/ 

Test Results: 

. . 

11.0000 
11.0000 
15.5045 

:i 
4.2000 

76.6000 
15.5045 
20.7455 
26.8386 
27.0234 
76.6000 
49.6309 
37.7934 

. . . . . . . . . . . . . . . . 
0.6977 
0.8962 
0.6977 

X%X 
0:9220 

0.8500 
0.5219 
0.8291 

UNDEFINED v/ 

....................................... 
Bartlett's X2 Test Value ............. 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... 

T-Test Calculated Value .............. 
T-Test Table Value ................... 
T-Test . Conclusion .................. 

Uilcoxon Test . Calculated Value ..... 
Uilcoxon Test . Table Value .......... 
Uilcoxon Test . Conclusion ........... 

Test of Proportions . 2 Calculated ... 
Test of Proportions - 2 95% Level . . 
Test of Proportion . Conclusion ...... 

. . . .._...................-.......... 
58.0548 

NONPARAM:~~~"TESTS MUST BE USED / 

0.9301 
1.6879 

NO SlGNlFfCANT DIFFERENCE FROM BACKGROUND 

0.2965 
1.6450 

NO SIGNIFICANT DIFFERENCE FROM BACKGROUND / 

0.0000 
1.6450 

NOT APPLTCABLE 



Dataset: T RES 
Media : ~N~~USTRIAL SCENARIO SOIL STATISTICS 
Group : NORTHEAST POND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . ..--.....................................-...... 
Parameter : NICKEL (MG/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sample Results 
.............. 

coult ................................ 27.0000 
Number of Detects .................... 12.0000 
Average .............................. 161.1389 
Detection Limit . Minisnm ............ 2.9500 
Detection Limits . Maximus ........... 3.5000 
Positive Hits- . Minimun ; ............. 6.0500 
Positive Hits . Maximus .............. 
Average Of Positive Hits ............. 

1;;;.;;;; 

Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 

;;p; 

~~rP~~f~~;ec-L:~~~;~~~~~~!.::: 
747:7551 

1480.0000 
95th Percentile . Normal .............. 804.9108 
95th Percentile . Lognormal .......... 465.9270 

Shapiro-Uilk and Probabilty Plot Results: 

Background Results 
. . . . . . . . . . . . . . . . . . 

11.0000 
4.0000 
3.6068 
2.0500 
2.2000 
5.2000 
6.8000 
6.2000 
2.0955 

:-::3 
6:8000 - 
7.0539 
7.6364 

........................................................................... 
Corr COeff . Detected . Normal ....... 0.8338 0.8908 
Corr Coeff . Detected . Lognormal .... 0.9838 0.8799 
Corr Coeff . Total . Normal .......... 0.6709 0.8523 
Corr Coeff . Total . Lognormal ........ 0.8751 0.8523 
Corr Coeff . Crit Val . Detected ..... 0.9260 0.8680 
Corr Coeff . Crit Val . Total ........ 0.9600 0.9220 

U-Test . Table Value ................. 0.9230 0.8500 
U-Test . Normal ...................... 0.4644 0.7000 
U-Test . Lognormal ................... 0.7509 0.6977 

Type of Distribution ................ Undefinedc/ Undefined J 

Test Results: 
........................................................................... 
Bartlett@s X2 Test Value ............. 92.8814 
Bartlett's X2 Table Value ............ 
Bartlcttls Test Conclusion ........... NONPARAM%:TESTS MUST BE IJSEql' 

T-Test Calculated VaLue .............. 
T-lest Table Value ................... 
T-Test . Conclusion .................. NO SIGNLFiCANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 2.73bb 
Wilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . STGNIFIC:ti%FFERENCE FROH BACKGRUJND/ 

Test of Proportions - 2 Calculated . . . 0.4576 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FRDM BACKGRWND 



\ 
i 

;$;;et: -TT-RES 
: RESIDENTIAL SCENARIO SOIL STATISTICS 

Group : NORTHEAST POND 
............................................................................ 

Parameter : LEAD (MC/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

count ................................ 6.0000 11.0000 
Number of Detects .................... 6.0000 
Average .............................. 9.2083 KE 
Detection Limit . Minimus ............ NA NA ' 
Detection Limits . Maxiawn ........... NA NA 
Positive Hits . Minimm : ............. 4.9000 4.2000 
Positive Hits . Maximus .............. 
Average Of Positive Hits ............. 'EXS 

76.6000 

Standard Deviation ................... 3:5624 
15.5045 
20.7455 

Upper Confidence Limit . Normal . . .... 12.1388 26.8386 

~~rPE~f~~;~-L~~~~~:~~~!.::: 
15.3207 27.0234 

76.6000 
95th Percentile . Normal .............. 1:-E! 49.6309 
95th Percentile . Lognormal .......... 17:3898 37.7934 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.9620 0.6977 
Corr Coeff . Detected . LognormaL .... 0.9483 0.8962 
Corr Coeff . Total . Normal .......... 0.9620 0.6977 
Corr Coeff . Total . Lognormal ....... 0.9483 0.8962 
Corr Coeff . Crit Val . Detected ..... 0.8900 0.9220 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test . Normal ...................... 0.8909 0.5219 
U-Test . Lognormal ................... 0.8671 0.8291 

Type of Distribution ................ NORMAL/ UNDE F I NED ,/ 

Test Results: 
........................................................................... 

Bartlett's X2 Test Value ............. 11.7565 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USEti 

T-Test Calculated Value .............. 0.7271 
T-Test Table Value ................... 1.7530 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROH BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 0.2513 
Uilcoxon.Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO s,GNI:i%Y DIFFERENCE FROM BACKGROUND/ 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . ..y. NOT APPLICABLE 



Dataset: TT RES 
Media : iiESiDENTlAL SCENARIO SOIL STATlSTlCS 
Group : NORTHEAST POND 
. . . . . . . . . . . .._........... ._..__________._.__............................... 

Parameter : NICKEL (MC/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._____._................................. 

count ................................ 
N&r of Detects .................... 
Average .............................. 
Detection Limit . Hinimm ............ 
Detection Limits . Haximun ........... 
Positive Hits . Mininnmr : ............. 
Positive Hits . Maximun ... . .......... 
Average Of Positive Hits .............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
U 
9 th Percentile !? 

r Confidence Limit . Lognormal ... 
. Nonparametric ....... 

95th Percentile . NormaL .............. 
95th Percentile . Lognormal .......... 

Sample 
. . . . . . . 

Results 
. . _ . . . . 

6.0000 
1.0000 
3.5667 
2.9500 
3.2500 
6.0500 
6.0500 
6.0500 
1.2209 
4.5710 
4.7182 
6.0500 
5.5751 
5.4384 

Background Results 
__................ 

11.0000 
4.0000 
3.6068 
2.0500 
2.2000 
5.2000 
6.8000 
6.2000 
2.0955 
4.7517 

~%~ 
7:0539 
7.6364 

Shapiro-Uilk and Probabilty Plot Results: ........................................................................... 
Corr Coeff - Detected - Normal t++++**+****** ....... 0.8908 
Corr Coeff . Detected . Lognormal ************** .... O-8799 
Corr Coeff . Total . Normal 0.7386 0.8523 .......... 
Corr Coeff . Total . Lognormal ....... 0.7605 0.8523 
Corr Coeff . Crit Val . Detected ..... 0.8790 0.8680 
Corr Coeff . Crit Val . Total ........ 0.8900 0.9220 

U-Test . Table Value ................. 0.7880 0.8500 
U-Test . Normal ...................... 0.5739 0.7000 
U-Test . Lognormel ................... 0.6057 0.6977 

Type of Distribution ................ Undefined 4 Undefined~ 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 1.6716 
BartLettIs X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value .............. 0.0428 
;-;:;: Table VaLue ................... 1.7530 

.. Conclusion .................. NO SlGNlFlCANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 0.9560 
Uilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ........... NO SIGNlFlCANT DIFFERENCE FROM BACKGROUND / 

Test of Proportions . 2 Calculated ... 0.8518 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: T RES 
WedIS : TN~usTR~AL SCENARIO SOIL STATISTICS 
Grwp : N!IRTHEAST f'OND 
........................................................................... 
Parmeeter : LEAD (MG/KG) 
........................................................................... 

Sample Results Backgrowl Results 
................................ 

COG ................................ 28.0000 11.0000 
N&r of Detects .................... 28.0000 11.0000 
Average .............................. 206.8686 15.5045 
Detecticn Limit . Minisus ............ NA IA 
Detection Limits . Naximus ........... WA IA 
Positive Hits . Minisus .............. 0.7200 4.2000 
Positive Hits . Haxisus .............. 3490.0000 76.6000 
Average Of Positive Hits ............. 206.8686 15.5045 
Standard Deviation ................... 676.7666 20.7455 
Upper Confidence Limit . Norms1 ...... 

XE'PC::~.':";~~:~!. : : : 

g?;.my 
:61%! 

95th Percentile . Normal .............. zl%! 
95th Percentile . Lognormal .......... 507:3791 

pt& 

3717934 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.5524 0.6977 
Corr' Coeff . Detected . Lognormal .... 0.9439 0.8962 
Corr Coeff . Total . Normal .......... 0.5524 0.6977 
Corr Coeff . Total . Lognormal ........ 0.9439 0.8962 
Corr Coeff . Crit Val . Detected ..... 0.9620 
C&r Coeff . Crit Val . Total ........ 0.%20 8-E . 

U-Test . Table Value ................. 0.9240 0.8500 
U-Test . Normal ...................... 0.3398 0.5219 
U-Test . Lognormal ................... 0.8914 0.8291 

Type of Distribution ................ UNDEFINED/ UNDEFINED c/ 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 58.0548 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM&fll;;"TESTS FBJST BE USED \/ 

T-Test Calculated Value .............. 0.9301 
T-Test Table Value ................... 1.6879 
T-Test . conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 0.2965 
Uilcoxon Test . Table Value .......... 
Uilcoxon Test . Conclusion ........... NO SlGNl:i% DIFFERENCE FROn BACKGRUJND/ 

Test of Proportions . 2 Calculated ... 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NOT APPLICABLE 

i 



Dataset: T RES 
Media : TNEUSTRIAL SCENARIO SOIL STATISTICS 
Gray, : NORTHEAST POND 
........................................................................... 
Parameter : NlCKEi (MG/KC) , 
........................................................................... 

Smrple Results Background Results 
................................ 

cant ................................ 27.0000 11.0000 
Nu&er of Detects .................... j2.0000 4.0000 
Average .............................. 161.1389 3.6068 
Detection limit . Uinhnua ............ 2.9500 
Detection Limits . Maximm ........... 

:-E8 
9'%i 

Positive Hits . Xinimm .: ............ 5:2000 
Positive Hits . Flaximun .............. l4eo:oooo 6.8000 
Average Of Positive Hits .............. 358.5042 6.2000 
Standard Deviation ................... 2.0955 
Upper Confidence limit . Normal ...... %-E: 
Upper Confidence Limtt . Lognormal ... 747:7591 im 
95th Percentile . Nonparametric ....... 1480.0000 6:8000 
95th Percentile . Normal .............. 
95th Percentile . Lognorma E%X 

7.0539 
........... 7.6364 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
tort Coeff . Octectcd . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Cot-r Coeff . Total . Worms1 .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Va1 . Detected ..... 
Corr Coeff . Crit Va1 . Total ........ 

U-Test . Table Value ................. 
U-Test . Normal ...................... 
U-Test . Logflol-mal ................... 

Type of Distribution ................ 

Test Results: 
....................................... 
Bartlett’s X2 Test Vnlue ............. 
Bartlettra X2 Table Value ............ 
Bartlett’s Test Conclusion ........... 

T-Test Calculated Value .............. 
T-Test Table Value ................... 
T-Test . conclusion .................. 

Uilcoxon Test . Calculated Value ..... 
wilcoxon Test . Table Value .......... 
uilcoxon Test . Ccutclusior~ ........... 

Test of Proportions . 2 Calculated ... 
Test of Proportions - 2 95% Level . . 
Test of Proportion . conclusion ...... 

0.8338 
0.9838 

oo-Ei 
0:9260 
0.9600 

0.8988 
0.8799 
0.8523 
0.8523 
0.8680 
0.9220 

0.9230 0.8500 
0.4644 0.7000 
0.7509 0.6977 

Undefined~ Undefined/ 

. . . . . . ..m....... 

92.8814 - ._.. 

. . . . . . . . . . . . . . . . . . 

NCUPAF&?TESTS FRJST BE USE/ 

1.3242 
1.6892 

NO SIGNIFICANT DIFFERENCE FRfM BACKGRUJND 

2.7366 

SlGNIFlC:$4~~FFERENCE FROH BACKGRWDL/I 

0.4576 
1.6450 

NO SIGNIFICANT DIFFERENCE FROn BACKGROUND 



Detasct: TT RES 
Media : EESiDENTlAL SCENARIO SOIL STATISTICS 
GrbVP : NORTHEAST POND 
........................................................................... 

Parameter : LEAD CMG/KG) 
........................................................................... 

Ssnple Results Background Results 
................................ 

coult ................................ 6.0000 11.0000 
NuTtIer of Detects .................... 6.0000 11.0000 
Average ..i........* .................. 9.2083 15.5045 
Detectiar Limit . Minisun ............ WA NA 
Detection Limits . Maximus ........... NA NA 
Positive Hits . Minisun .: ............ 4.9000 4.2000 
Positive Hits . Maxiiws .............. 

'GE 
76.6000 

Average Of Positive Hits ............. 
3:5624 

15.5045 
Standard Deviation ................... 20.7455 
Upper Confidence Limit . Normal ...... 12.1388 26.8386 
UpperConfidence Limit . Lognormal ... 15.3207 27.0234 
95th Percentile . Nwpsrametric ....... 13.1000 76.6800 
95th Percentile . Normal .............. 15.0684 
95th PercentiLe . Lognonnsl .......... 17.3898 Kz . 

Shapiro-Uilk and Probabilty Plot Results: 
..... . ..................................................... 
Corr Coeff . Detected . Normal ....... 0.9620 
Corr Coeff . Detected . LognormsL .... 0.9483 
Corr Coeff . Total . Normal .......... 0.9620 
Corr Coeff . Total . Lognormsl ....... 
Corr Coeff . Crit Val . Detected ..... %E 
Cqrr Coeff . Crit Val . Total ........ 0:8900 

U-Test . Table Value ................. 0.7888 
U-Test . Normal ...................... 
U-lest . Lognormal ................... KEY . 

Type of Distribution ................ NORMAL/ 

. . . . . . .._........ 
0.6977 
0.8962 

iEtz 
0:9220 
0.9220 

0.8500 
0.5219 
0.8291 

UNDE F I NED d 

Test Results: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bartlett's X2 Test Value . . . . . . . . . . ; . . 11.7565 
Bartlett's X2 Table Value 
Bartlett's Test Conclusion '::::::::::: NONPARAM~~~~"TESTS MUST BE USEa/ 

T-Test Calculated Value . . . . . . . . . . . . . . 0.7271 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1.7530 
T-Test - Conclusion . . . . . . . . . ..-...... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - calculated Value . . . . . 0.2513 
Uilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGN,:;::: DIFFERENCE FROn BACKGROUND/ 

Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 05% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 



Deteset: ff RES 
Wcdle : RESTOEWTIAL SCENARIO SOIL STATISTICS 
Crwp : NORTHEAST POND 
.__.-_..__-___--_-_-.----.-----.--------------.--.--.--------------------- - 
Psrwtcr : NICKEL (WC/KC) 
.-_-_-------___.________________________--*------------.------------ -em-e-- 

Sanplc Results Background Results 
~~~-~-~--~~~~~ WV---------------- 

coult ................................ 6.0000 11.0000 
Nudaer of Detects .................... 1.0000 4.0000 
Avtrtgt .............................. 3.6068 
Detection Limit . flinirrun ............ E% 2.0500 
Detection Limits . lltxinwe ........... 3:zsoo 2.2000 
Positive Hits . Minimn .: ............ 6.0500 5.2000 
Positive Hits . wtxinun .............. 6.0500 6.aOOO. 
Avtrtgt Of Positive Hits ............. 
sttndard Otvittion ................... x!! %z 
Upper Confidence limit . Normal ...... 4:5710 
U 

!? 
r Confidence limit . Lognormal ... 4.7182 :?23 

9 th Percentile . Nonparsmctric ....... 633000 
95th Percentile . Normal .............. EE 
05th PtrcentiIt . Lognomml .......... 514334 E 

Shapiro-Uilk end Probsbilty Plot Results: 
.-_-_.___.____-_-_-_--------..--.----------------------------.------------. 
Corr Coeff - Detected - Normal . . . . . . . l ***+*++*+**** 0.890a 
Corr Coeff - Detected - Lognormal . . . . ****+*+*****+e 0.8799 
Corr Caff - Tottl - Noreml .-........ 0.7386 0.8523 
Corr Coeff - Tote1 - Lognormsl . . . . . . . 0.76O5 
Cow Cocff - Crit Vtl - Detected . . . . . 0.8790 !-% 
Corr Coeff - Crit Vet - Tots1 . . . . . . . . 0.8900 0:9220 

U-lest - Ttblt Value . . . . . . . . . . . . . . . . . 0.7880 0.8500 
Y-Test - Wormtl . . . . . . . . . . . . . . . . . . . . . . 0.5739 0.7000 
U-Test - LognOnrUl . . . . . . . . . . . . . . . . . . . 0.6057 0.6977 

lypc of Dirtributicn . . . . . . . . . . . . . . . . UrKkfined~ UndefinedJ 

lest Results: 
-___--_.---.---1.-_1-..----- ______.-_____-_-_------------.----------------- 
Btrtlttt*r X2 Tut Vtlw . . . . . . . . . . . . . 1.6716 
Btrtlttt'r X2 ftblt Vt\w . . . . . . . . . . . . 3.8610 
Brrtlttt'r feet Conclwion . . . . . . . . . . . PARAMETRIC TESTS HAY BE USED 

T-Test Ctlcultttd Vtlut .............. 
T-test Ttblt VtLue ................... v% 
T-test . Conclusion .................. NO StGNlFiCANT DIFFERENCE FROn 

UiLcoxcm Test . Cllcultted Value! ..... 0.9560 
Uilcoxon Test . Table Vtlut .......... 1 A5450 
Uilcoxon Test . Conctusion ........... NO SfGNlFlCANT DIFFERENCE FROH 

BACKGROUND 

BACKGROUND / 

Test of Proportion8 - 2 Ctlculated . . . 0.8518 
Test of Proportions - 2 05% Level . . 1.6t50 
Test of Proportion - Conclusion . ...*. NO StCMlFlCANT DIFFERENCE FROn BACKGR(IUND 



Dataset: FTB RES 
Media : TNDUSTRIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA (O-10') 
..... ..--.---.--.---...----------..------~---------------------..--.--.--- . 
Parameter : ALUMINUM (MG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

count ................................. 29.0000 11.0000 
Number of Detects .................... 29.0000 11.0000 
Average .............................. 1076.8448 8280.7273 
Detection Limit . Mininun ............ NA NA 
Detection Limits . Haximun ........... NA NA 
Positive Hits . ninimun .............. 196.0000 948.0000 
Positive Hits . Haximm .............. 3640.0000 16300.0000 
Average Of Positive Hits ............. 1076.8448 8280.7273 
Standard Deviation ................... 947.8466 5751.9459 
Upper Confidence Limit . NormaL ...... 1376.2390 11423.2371 
Upper Confidence Limit . Lognormal ... 1533.5116 25523.8178 
95th Percentile . Nonparametric ....... 3640.0000 16300.0000 
95th Percentile . Normal....! ......... 2636.0524 17742.6783 
95th Percentile .. LognormaL .......... 2986.8084 30665.7955 

Shapiro-Uilk and Probabilty Plot Results: 
............................................................................ 

Corr Cotff . Detected . Normal ........ 0.8994 0.9718 
Corr Cotff . Detected . Lognormal .... 0.9666 0.9497 
Corr Coeff . Total . Normal .......... 0.8994 0.9718 
Corr Cotff . Total . Lognormal ....... 0.9666 0.9497 
Corr Cotff . Crit Val . Detected ..... 0.9620 0.9220 
Corr Coeff . Crit Val . Total ........ 0.9620 0.9220 

U-Test . Table Value ................. 0.9260 0.8500 
U-Test . Normtl ...................... 0.8037 0.9139 
U-Test . Lognoimtl ................... 0.9200 0.8820 

Type of Distribution ................ LOGNORMAL NORMAL 

Test Results: 
........................................................................... 

Bartlett's X2 Test Value ............. 53.0283 
Bartlettrs X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED+/ 

6.6465 
1.6866 

IFICANT DIFFERENCE FROM BACKGRWND 

T-Test Calculated Value . . . . . . . . . . . . . . 
T-Test Table Value . . . . ..-............ 
T-Test - Cowl&ion . . . . . . . . . . ..-..... SIGN 

Uilcoxon Test - Calculated Value . . . . . 
Uilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGH 

Test of Proportions - 2 Calculated . . . 
Test of Proportions - 2 95% Level . . 

4.1502 
1.6450 

IFICANT DIFFERENCE FRO4 BACKGROUND J 

0.0000 
1.6450 

Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 



Dataset: FTB RES 
Media : iNOUSTRlAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA (O-10') 
,,,,..,,~_____.,,___~,,~,,,~~.~~~~.~~,~,~.,.,~~~~~...~....~~~~.-~...~ . ..-__ 
Parameter : ANTIMONY (MC/KG) 
..-.-..-.-.-.~-._...~.,..,-.--.-.--......-. ,,____,_.~~,,...,~_~~~~......... 

San-pte Results Background Results 
,.--.,....---. -___----......-.-. 

11.0000 
0.0000 
3.1841 
3.0500 
3.3000 

NA 
NA 

count ................................ 29.0000 
Nurber of Detects .................... 1.0000 
Average .............................. 7.0603 
Detection Limit . Hinimm ............ 2.9500 
Detection Limits . Haximm ........... 104.3000 
Positive Hits . Hinitnm .............. 7.9000 
Positive Hits . Maximun .............. 7.9000 
Average Of Positive Hits ............. 7.9000 
Standard Deviation .; ................. la.7239 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal .... 'zz:! 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal..........: ... 

1;$30;; 

95th Percentile . Lognormal .......... 11:6377 

Shapiro-Uilk and Probabilty Plot Results: 
.......................................................... 

Corr Cotff . Detected . Normal ....... 
Corr Cotff . Detected . Lognormal 

~~~~~~~~~~pp~~ 
.... 

Corr Coeff . Total . Normal .......... 0.4272 
Corr Cotff . Total . Lognormal ....... 0.5897 
Corr Cotff . Crit Val . Detected ..... 0.8790 
Corr Coeff . Crit Val . Total ........ 0.9620 

U-Test . Table Value ................. 0.9260 
U-Test . Normal ...................... 0.2170 
U-Test . Lognormal ................... 0.3856 

Type of Distribution ................ Undefined 

Test Results: 

0.0910 
3.2338 
3.4341 
3.3000 
3.3338 
3.3359 

0.8500 
0.8988 
0.9013 

Undefined 

........................................................................... 
Bartlett's X2 Test Value ............. 
Bartlettls X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAMEiRlC TESTS MUST BE USED 

T-Test Calculated Value . . ..-......... 0.6811 
T-Test Table Value . . . . . . . . . . . . . . . . . . . 1-w 
T-Test - conclusion . . . . . . . . . . . . . . . . . . NO SIGNIFICANT DI 

Uilcoxon Test - Calculated Value . . . . . 1.5491 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SlGNIFlCANT DI 

Test of Proportions - 2 Calculated . . . 0.6237 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion,...... NO SlGNlFlCANT DI 

FFERENCE FROM BACKGROUND 

FFERENCE FROM BACKGROUND 

FFERENCE FROM BACKGROUND 

NO STATlSTlCAL COHPAR1SON IS NECESSARY SINCE ANTIMONY UAS NOT DETECTED IN BACKGRoUND. 



Dataset: FTB RES 
Media : iNDUSTRlAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAlNlNG AREA (O-10') 
....................................................... 
Parameter : ARSENIC (HG/KG) 
....................................................... 

Sanplt Results 
.............. 

Count ................................ 29.0000 
Number of Detects .................... 5.0000 
.Avtragt .............................. 3.9557 
Detection Limit . MiniMn ............ 0.3000 
Detection Limits . Haximun ........... 102.6750 
Positive Hits . Hinimun .............. 0.6700 
Positive Hits . Maxim .............. 0.9400 
Average Of Positive Hits ............. 0.8360 
Standard Deviation ................... la.9874 
Upper Confidence Limit . Normal ...... 9.9532 
Upper Confidence Limit . Lognormal ... 1.4860 
95th Percentile . Nonparametric ....... 102.6750 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

.._..._............. 
Background Results 
..a..-......-....- 

11.0000 
11.0000 
3.7327 

1: 
0.6300 

23.2500 
3.7327 
6.5298 
7.3002 
7.9630 

23.2500 
14.4742 
9.8924 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Cotff . Detected . Normal ....... 0.9430 0.6566 
Corr Cotff . Detected . Lognormal .... 0.9265 0.9120 
Corr Coeff . Total . Normal .......... 0.4043 O-6566 
Corr Coeff . Total . Lognormal ....... 0.6200 0.9120 
Corr Cotff . Crit Val . Detected ..... 0.8790 0.9220 
Corr Cotff . Crit Val . Total ........ 0.9620 0.9220 

U-Test . Table Value ................. 0.9260 0.8500 
U-Test . Normal ...................... 0.1968 0.4675 
U-Test . Lognormal ................... 0.4211 0.8548 

Type of Distribution ................ Undefined LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 11.3156 
Bartlett's X2 Table Value ............ 3.B410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED/ 

T-Test Calculated Value .............. 0.0378 
. T-Test Table Value ................... 1.6866 

T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE.FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 4.2741 
Uilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFIC:~!4::FFERENCE FROH BACKGROUND./ $&qr,jQd &+ 

Test of Proportions - 2 Calculated . . . 4.7706 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SlGNlFlCANT DIFFERENCE FROH BACKGROUND 



Dataset: FTB RES 
Media : iNDUSTRIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAlNlNG AREA (O-10') 
........................................................................... 
Parameter : BARIUM (MG/KG) 
........................................................................... 

Sample Results Background ReSults 
................................ 

count ................................ 29.0000 11.0000 
Nunber of Detects .................... 12.0000 9.0000 
Average ... . .......................... 13.6629 10.3250 
Detection Limit . Hinirrun ............ 2.0000. 2.0750 
Detection Limits . Haximm ........... 
Positive Hits . Minimun .............. :.:zi 

2.1000 

Positive Hits . Maximun .............. 207:6500 
4.9000 

22.9000 
Average Of Positive Hits ..... . ....... 30.3042 12.1556 
Standard Deviation ................... 38.7890 7.1320 
Upper Conf!dtnct Limit . Normal ...... 26.1151 14.2215 

~~rP:~:~~~r',e-L~~~~~~~~~~!.::: 
15.7532 22.6063 

207.6500 22.9000 
95th Percentile . Normal .............. 77.6708 22.0571 
95th Percentile . Lognormal .......... 30.4821 30.9170 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 

Corr Cotff . Detected . Normal ....... 0.6730 0.9803 
Cot-r Cotff . Detected . Lognormal .... 0.8890 0.9728 
Corr Cotff . Total . Normal .......... 0.5434 0.9675 
Corr Cotff . Total . Lognormal ....... 0.6665 0.9720 
Corr Cotff . Crit Val . Detected ..... 0.9260 0.9120 
Corr Cotff . Crit Vel . Total ........ 0.9620 0.9220 

U-Test . Table Value ................. 0.9260 0.8500 
U-Test . Normal ...................... 0.3312 0.9173 
U-Test . Lognormal ................... 0.7573 0.9244 

Type of Distribution ................ Undefined LOGNORHAL 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 22.7225 
Bartlett's X2 Table Value ............ 
Bartlett's Test Conclusion ........... NONPARAM:;~~"TESTS HUST BE USED J 

T-Ttst'calculated Value .............. 0.2983 
T-Test Table Value ................... 1.6866 
T-Test . Conclusion .................. NO SIGNTFICANT DIFFERENCE FROM BACKGRWND 

Uilcoxon Test - Calculated Value . . . . . . 1.7436 
Uilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIF&?;;FFERENCE FROM BACKGROUND/ 

Test of Proportions - 2 Calculated . . . 2.2869 
Test of Proportions - Z 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FROH BACKGROUND 



Dataset: FTB RES 
Media : iND@TRlAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA (o-10') 
........... ..c....~.~.................~.......~~.~~................- ....... 
Paramat,tr : CADMTUM fMG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 29.0000 9.0000 
Mu&r of Detects .................... 4.0000 a.0000 
Average .............................. 4.4360 0.0400 
Detection Limit . Minimus ............ 0.4950 0.0200 
Detection Limits . Haximun ......... . . 102.8000 0.0200 
Positive Nits . Minimus .............. 1.0000 0.0400 
Positive Hits . Naxiaun .............. 8.6000 0.0600 
Average Of Positive Hits ............. 3.0250 0.0425 
Standard Deviation ................... 18.9767 0.0100 
Upper Confidence Limit . Normal ...... 10.4302 0.0462 
Upper Confidence Limit . Lognormal ... 2.4373 0.0492 
95th Percentile . Nonparametric ....... 102.8000 0.0600 
95th Percentile . Normal .............. 35.6527 0.0565 
95th Percentile . Lognormal .......... 4.7707 0.0616 

Shapiro-U1lk and Probabilty Plot Results: 
........................................................................... 
Corr Cotff . Detected . Normal ....... 0.8040 0.6527 
Corr Coeff . Detected . Lognormal ..... 0.8459 0.6527 
Corr Coeff . Total . Normal .......... 0.4283 0.7932 
Corr Coeff . Total . Lognormal ....... 0.6539 0.7729 
Corr Coeff . Crit Val . Detected ..... 0.8680 0.9050 
Corr Cotff . Crit Val . Total ........ 0.9620 0.9120 

U-jest . Table Value ................. 0.9260 0.8290 
U-Test . Normal.. ..................... 0.2178 0.6934 
U-Test . Lognormal ................... 0.4583 0.6583 

Type of Distribution ................ Undefined UNDEFINED 

Test Results: 
........................................................................... 
BartLettIs X2 Test Value ............. 111.7268 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value .............. 0.6884 
T-Test Table Value ................... 1.6B92 
T-Test . Conclusion .................. NO SIGNIFTCANT DIFFERENCE FROM BACKGRWND 

Uilcoxon Test - Calculated Value -.... 4.5059 
Uilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFIC:&4::FFERENCE FROH BACKGROUND J 

Test of Proportions - Z Calculated . . . 4.2340 
Test of Proportions - Z 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE FRUM BACKGROUND 



Oataset: FTB RES 
Media : TNDUSTRTAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAtNlNG AREA (O-10') 
. . . . . . . . . . . . . . . . . . . . . . . . . . ..~~~...............~~............~.......~...... 
Parameter : CALCIUM W/KG) 
. . . . . . . . . . . . . . . . . . ..~..............................................-~.-.--~ 

Sample Results Background Results 
._....,,,,..,, . . . . . . . . . . . . . . . . . . 

count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit . Minimus ............ 
Detection Limits . Heximun ........... 
Positive Hits . Mininun .............. 
Positive Hits . Haximm .............. 
Average Of Positive Hits 
Standard Deviation 

.... . ........ 
................... 

Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormel .......... 

Shapiro-Uilk and Probabilty Plot Results: 
......................................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal ........ . . 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

U-Test . Table Value ................. 
U-Test . Normal ...................... 
U-lest . Lognormal ................... 

29.0000 
9.0000 

312.7931 
99.0000 

163.0000 
287.0000 

1845.0000 
747.2778 
394.0476 
437.2600 
417.3354 

1845.0000 
961.0014 
818.5678 

‘K% 
225:5455 
104.0000 
110.5000 
226.0000 
498.5000 
324.5833 
141.6756 
302.9483 
357.0596 
498.5000 
458.6018 
515.3742 

._....,,,...,,...,............ 
0.9111 0.9445 
0.9824 0.9523 
0.7667 0.9135 
0.8716 0.9333 
0.9120 0.8900 
0.9620 0.9220 

0.9260 0.8500 
0.6067 0.8193 
0.7520 0.8438 

Typa of' Distribution ................ Undefined LOGNORMAL 

Test Results: 
........................................................................... 
Bartlett's X2 lest Value ............. 10.5692 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's lest Conclusion ........... NONPARAHETRlC TESTS MUST BE USED J 

l-lest Calculated Value .............. 0.7122 
l-lest Table Value ................... 1.6866 
f-lest - Conclusion .................. NO SIGNIFICANT DIFFERENCE FROH BACKGROUND 

Uilcoxon lest - Calculated Value . . . . . 0.0152 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon lest - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROH BACKGRCUND/ 

Test of Proportions - 2 Calculated . . . 1.3715 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



,f \ 
j 

Dataset: FTB RES 
Media : iNDU~TRlA1 SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA (o-10') 
__,,.....................,,,,,,,,,,,,,,,................................... 
Parameter : CHRDM1UH (MC/KG) 
___,.....................,,,,,,,,,,,,,,.................................... 

Sarrple Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

count ................................ 28.0000 
Nurber of Detects .................... 14.0000 
Average .............................. 9.6804 
Detection Limit . MinimUIr ............ 1.0000 
Detection Limits . HaXirtJII ........... 103.1000 
Positive Hits . Hinin-un .............. 2.2000 
Positive Hits . Haximun .............. 102.0000 
Average Of Positive Hits ............. 10.9286 
Standard Deviation ................... 26.3311 
Upper Confidence Limit . Normal ...... 18.1547 
Upper Confidence Limit . Lognormal ... 10.3671 
95th Percentile . Nonparametric ....... 103.1000 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... :f-E . 

Shapiro-Uilk and Probabilty Plot Results: 
.......................................................... 

Corr Coeff . Detected . Normal ....... 0.4984 
Corr Coeff . Detected . Lognormal .... 0.6178 
Corr Coeff . Total . Normal .......... 0.5712 
Corr Coeff . Total . Lognormal ....... 0.8447 
Corr Coeff . Crit Val . Detected ..... 0.9340 
Corr Coeff . Crit Val . Total ........ 0.9620 

U-Test . Table Value ................. 0.9240 
U-Test . Normal ...................... 0.3451 
U-Test . Lognormal ................... 0.7176 

Type of Distribution ................ UNDEFINED 

11.0000 
9.0000 

10.1318 
1.0000 
1.0500 
3.4000 

32.7000 
12.1556 
9.0651 

15.0844 
37.1581 
32.7000 
25.0438 
40.2747 

._,_.._........ 
0.9264 
0.9683 
0.9154 
0.9611 
0.9120 
0.9220 

0.8500 
0.8520 
0.9171 

LOGNORMAL 

Test Results: 
..,,,,,,,,,.,,,,,,,_,,,,...............................................-.-- 
Bartlett's X2 Test Value ,............ 11.2580 
Bartlett's X2 Table Value 
Bartlett's Test Conclusion -::::::::::: NONPARAFl:~::"TESTS MUST BE USED/ 

T-Test Calculated Value .............. 0.0552 
T-Test Table Value ................... I.6879 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 2.4222 
Uilcoxon' Test - Table Value ,......... 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DlFFERENCE 

Test of Proportions - 2 Calculated . . . 1.8179 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . SIGNIFICANT DIFFERENCE 

FROH BACKGRCURD/ 

FRCH BACKGROUND 
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.;:;;;et: -FTB-RES 
* : INDUSTRIAL SCENARIO SOIL STATISTICS 

Group : FIRE TRAINING AREA (O-10') 
......... . ................................................................. 
Parameter : IRON (MG/KG) 
........................................................................... 

Sample Results Background Results 
................................ 

Count ................................ 28.0000 11.0000 
Nunber of Detects ..................... 28.0000 11.0000 
Average .............................. 1171.8750 8722.2727 
Detection Limit . Hinimun ............ NA NA 
Detection Limits . Maximum ........... #A NA 
Positive Hits . Minimun .............. 366.0000' 1845.UOOO 
Positive Hits . Haximua .............. 2730.0000 16850.0000 
Average Of Positive Hits ............. 1171.8750 8722.2727 
Standard Deviation ................... 703.7233 5492.5965 
Upper Confidence Limit . Normal ...... 1398.3590 11723.0900 
Upper Confidence Limit . Lognormal ... 1482.0319 18871.7238 
95th.Percentile . Nonparametric ....... 2730.0000 16850.0000 
95th Percentile . Normal .............. 2329.4998 17757.5940 
95th Percentile . Lognormal .......... 2610.9103 25992.4553 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 

Corr Coeff . Detected . Normal ....... 0.9362 0.9726 
Corr Coeff . Detected . Lognormal .... 0.9781 0.9547 
Corr Coeff . Total . Normal .......... 0.9362 0.9726 
Corr Coeff . Total . Lognormal ........ 0.9781 0.9547 
Corr Coeff . Crit Val . Detected ..... 0.9620 0.9220 
Corr Coeff . Crit Val . Total ........ 0.9620 0.9220 

U-Test . Table Value ................. 0.9240 0.8500 
U-Test . Normal ...................... 0.8625 0.9181 
U-Test . Lognwmal ................... 0.9394 0.8859 

Type of Distribution ~LOGNORMAL ................ NORMAL 

Test Results: 
........................................................................... 

Bartlett's X2 Test Value ............. 64.1539 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion / ........... NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value .............. 7.2714 
T-Test Table Value ................... I.6879 
T-Test . Conclusi,on .................. SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 4.4473 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND, J 
Test of Proportions - 2 Calculated . . . 0.0000 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 



;E&;et: -FTB-RES 
* : INDUSTRIAL SCENARIO SOIL STATISTICS 

GrouD : FIRE TRAINING AREA (O-IO') 
_,.,,,,.,,,,,,,_,,__,,,,,,,,,.,,.,,,,,,.,,.....,,,,...........,,,.......... 
Parameter : LEAD (MC/KG) ' 
. . . . . . . . . . . . . . . . . . ..__I_________________................................... 

Sample Results Background Results 
__,....,,,,,,, ,_,,.,,,,,........ 

count ................................ 
Nut&r of Detects .................... 
Average .............................. 
Detection Limit . Minimun ............ NA 
Detection Limits . Maximun ........... NA 
Positive Hits . Minisun .............. 
Positive Hits . Maxiwn .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

Shapiro-Uilk and Probabiltv Plot Results: 

8.0000 
8.0000 

60.9375 

No samples 

1.6000 

........................................................................... 
Corr Coeff . Detected . Normal ....... 0.6920 
Corr Coeff . Detected . Lognormal .... 0.9595 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 8-E 
Corr Coeff . Crit Val . Detected ..... a:9050 
Corr Coeff . Crit Val . Total ........ 0.9050 

U-Test . Table Value ................. o;a1ao 
U-Test . Normal ...................... 0.5111 If", 
U-Test . Lognormal ................... 0.9268 NA 

Type of Distribution ................ LOGNORMAL 

Test Results: 
........................................................................... 



Dataset: FTB RES 
Media : iNDUSTRlAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA (O-10') 
....................................................... 
Parameter : MAGNESIUM (MC/KG) 
....................................................... 

Sample Results 
.............. 

count ................................ 
Number of Detects .................... 
Average ...... . ........................ 
Detection Limit . MiniImJII ............ 

-Detection Limits . Maxinun ........... 
Positive Hits . Minimm .............. 
Positive Hits . Maxiwn .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper.Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

29.0000 
25.0000 

114.8681 
39.6500 
65.4750 
39.0000 

297.0000 
1;;.;;:; 

137:2582 
144.3523 
297.0000 
231.4728 
255.6998 

Shapiro-Uilk and Probabilty Plot Results: 
.. ..- .................................................. 
Corr Coeff . Detected . Normal ....... 0.8833 
Corr Coeff . Detected . Lognormal .... 0.9579 
Corr Coeff . Total . Normal .......... 0.9369 
Corr Coeff . Total . Lognormal ....... 0.9828 
Corr Coeff . Crit Val . Detected ..... 0.9580 
Corr Coeff . Crit Val . Total ........ 0.9620 

,,,,,....... , . . . . . . . 
0.9833 
0.9325 
0.9654 
0.9452 
0.9120 
0.9220 

U-Test . Table Value ................. 0.9260 0.8500 
U-Test . Normal ...................... 0.8693 0.9067 
U-Test . Lognormal ................... 0.9483 0.8720 

.,,,,.........^...... 
Background Results 
. . . . . . . . . . . . . . . . . . 

11.0000 
9.0000 

692.0409 
40.7000 
41.7500 

122.0000 
1640.0000 

E-z2 
1009:4301 
4703.5540 
1640.0000 
1647.6849 
3592.2702 

Type of Distribution ................ LOGNORMAL NORMAL 

'Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 68.6233 
Bartlett's X2 Table Value 
Bartlett's Test Conclusion ------------ NONPARAM:;::'TESTS MUST BE USED/ ........... 

T-Test Calculated Value .............. 
T-Test Table Value ................... 
T-Test . Conclusion .................. SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 2.8778 I 
Uilcoxon Test - Table Value 
Uilcoxon Test - Conclusion ---------- SIGNIFIC:N!4~~FFERENCE FROM BACKGROUND ./ &&D& /&hLC\ . . . . . . . . . . . 

Test of Proportions - 2 Calculated . . . 0.3471 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGRWND 



Dataset: FTB RES 
Media : iNDUSTRIAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA (O-10') 
........................................................................... 
Parameter : MANGANESE (MC/KG) 
........................................................................... 

Sarrple Results Background Results 
................................ 

count ................................ 24.0000 11.0000 
Nunber of Detects .................... 24.0000 11.0000 
Average .............................. 28.4563 39.4409 
Detection Limit . Minisun ............ NA NA 
Detection Limits . Maximun NA ........... NA 
Positive Hits . Minisun .............. 3.4000 3.1000 
Positive Hits . Haximun .............. 206.6500 102.0000 
Average Of Positive Hits ............. 

Z%7 
39.4409 

Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 45:0796 

33.9444 
57.9861 

~p:~~:~;'f~~e.L:~~~a~c~~~:, : : : 
47.5834 161.2951 

206.6500 102.0000 
95th Percentile . Normal .............. 106.6151 95.2795 
95th Percentile . Lognormal .......... 85.7934 164.7572 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.7257 0.9462 
Corr Coeff . Detected . Lognormal .... 0.9642 0.9655 
Corr Coeff . Total . Normal .......... 0.7257 0.9462 
Corr Coeff . Total . Lognormal ....... 0.9642 0.9655 
Corr Coeff . Crit val . Detected ..... 0.9570 0.9220 
Corr Coeff . Crit Val . Total ........ 0.9570 0.9220 

U-Test 
U-Test 

: W&Value ................. 0.9160 0.8500 
...................... 0.5413 0.8808 

U-Test . Lognormal .., ................ 0.9235 0.9190 

Type of Distribution . . . . . . ..i....... LOGNORMAL LOGNORMAL 

lest Results: 
........................................................................... 

Bartlett's X2 Test Value ............. 1.4259 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED ,/ 

T-Test Calculated Value .............. 0.6880 
T-lest Table Value ................... 1.6931 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FRDM BACKGRWND / 

Uilcoxon Test - Calculated Value . . . . . 1.4751 
Uilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Test of Proportions - 2 Calculated . . . 0.0000 
lest of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NOT APPLICABLE 



h;y;et: -FTB-RES 
: INDUSTRIAL SCENARIO SOIL STATISTICS 

Group : FIRE TRAINING AREA (O-10') 
........................................................................... 
Parameter : ~POTASSIUM (MC/KG) 
........................................................................... 

Sarrple Results Background Results 
................................ 

Count ................................ 29.0000 11.0000 
Number of Detects ..................... 18.0000 6.0000 
Average .............................. 58.9293 167.4773 
Detection Limit . Minim ............ 19.8500 61.0000 
Detection Limits . Maximm ........... 29.1000 64.5000 
Positive Hits . Minimus .............. 46.3000 151.0000 
Positive Hits . Haximun .............. 232.6500 345.0000 
Average Of Positive Hits ............. 80.3389 254.8333 
Standard Deviation ................... 43.5355 121.3142 
Upper Confidence Limit . Normal ...... 72.6808 233.7559 
Upper Confidence Limit . Lognormal ... 75.5123 318.4429 
95th Percentile . Nonparametric ....... 232.6500 345.0000 
95th Percentile . Normal ............... 130.5452 367.0391 
95th Percentile . Lognormal L ......... 137.3430 449.5674 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.5017 0.8843 
Corr Coeff . Detected . Lognormal .... 0.4589 0.8874 
Corr Coeff . Total . Normal .......... 0.8617 0.9026 
Corr Coeff . Total . Lognormal ....... 0.9630 0.9172 
Corr Coeff . Crit Val . Detected ..... 0.9450 0.8900 
Corr Coeff . Crit Val . Total ........ 0.9620 0.9220 

U-Test . Table Value ................. 0.9260 0.8500 
U-Test . Normal ...................... 0.7640 0.7826 
U-Test . Lognormal ... . ............... 0.9201 0.8042 

Type of Distribution ................ UNDEFINED UNDEFINED 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value . . . . . . . . . . . . . 18.3603 
Bartlett's X2 Table Value 
Bartlett's Test Conclusion -::::::::::: NONPARAM:iH(;:'TESTS MUST BE USED ,/ 

T-Test Calculated Value ,.,,,......... 4.2228 
T-Test Table Value . . . . . . . . . . . . . . . . . . . I.6866 
T-Test - Conclusion . . . . . . . . . . . . . . . . . . SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test - Calculated Value . . . . . 3.2717 
Uilcoxon Test - Table Value 
Uilcoxon Test - Conclusion . . . . . . . . . . . ---------- SIGNIFIC:;!4~~FFERENCE FROM BACKGRUUND/&$&)& &jhrr ! 

Test of Proportions - 2 Calculated . . . 0.4337 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion . . . . . . NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 



Dataset: FTB RES 
Media : INDUSTRIAL SCENARIO SOIL STATISTICS 
croup : FIRE TRAINING AREA (O-10') 
. . . ..--....---.........--..--.--.......-...-..-.-...-----.....--.---.-...-. 
Parameter : SELENIUM WC/KG) 
..~.~~..I........~.~.~..~............~..~~......-..~~~~......~~.----.~~.--- 

Sample Results Background Results 
-___........-- . . . . . . ..-...--.... 

count ................................ 
Nurber of Detects .................... 
Average .............................. 
Detection Limit . Hinimun ............ 
Detection Limits . Hexi~n ........... 
Positive Hits . Mininun .............. 
Positive Hits . Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile . Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

Shapiro-Uilk and Probabilty Plot Results: 
........................................... 
Cow Coeff . Detected . NormaI ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Cow Coeff . Crit Vat . Detected ..... 
Corr Coeff . Crit Vat . Total ........ 

U-Test 
W-Test 

: ;;Fk,Value ................. 
...................... 

U-Test . Lognormal ................... 

29.CNJdO 
2.0000 
3.8981 
0.3000 

102.6750 
0.6100 
0.8900 
0.7500 

18.9978 
9.8989 
1.3019 

102.6750 

'ES 

11.0000 
0.0000 
0.3205 
0.3100 
0.3350 

NA 
NA 

..-, 

0.0065 
0.3240 
0.3397 
0.3350 
0.3311 
0.3312 

_..._m..... 

1.0000 
1.0000 
0.4007 
0.5330 
0.8790 
0.9620 

0.9260 0.8500 
0.1938 0.9067 
0.3215 0.9109 

Type of Distribution . . . . . . . . . . . . . . . . Undefined 

Test Results: 

.-.- ----. __ .___..-_ 

Undefined 

........................................................................... 
Bartlett's X2 Test Value ............. 148.0010 
Bartlett's X2 fable Value ............ 3.8410 
Bartlett's Test Conclusion ........... NONPARAMETRIC TESTS MUST BE USED 

T-Test Calculated Value .............. 0.6195 
;-;f:: Table Vslye ............... . ... 1.6866 

.. Conclusion .................. NO SlGNlflCANT DIFFERENCE FROM BACKGRWND 

Wilcoxon Test - Calculated Value . . . . . 1.7021 
Wilcoxon Test - Table Value . . . . . . . . . . 1.6450 
Uilcoxon Test - Conclusion . . . . . . . . . . . SlGNlFICANT DIFFERENCE FROM BACKGRUJND 

Test of Proportions - 2 Calculated . . . 0.8936 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion - Conclusion....... NO StGNlFlCANT DIFFERENCE FRCM BACKGROUND 

NO STATISTICAL COMPARISON IS NECESSARY SfNCE SELENIUH UAS HOT DETECTED IN BACKGROUND. 



Dataset: FTB RES 
Media : iNDU?TRlAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA (O-10') 
........................................................................... 
Parameter : SODIUM (MC/KG) 
........................................................................... 

Sample Results Background Results 
.............. .................. 

Count ................................ 29.0000 11.0000 
N&r of Detects .................... 6.0000 0.0000 
Average .............................. 140.7586 106.0000 
Detection Limit . Minimun ............ 99.0000 102.0000 
Detection Limits . Maximum ........... 163.0000 110.5000 
Positive Hits . Hinimun .............. 203.0000 NA 
Positive Hits . Maximm .............. 267.0000 WA 
Average Of Positive Hits ............. 226.5000 
Standard Deviation ................... 47.7373 3.2787 
Upper Confidence Limit . Normal ..... . 155.8373 107.7913 
Upper Confidence Limit . Lognormal ... 155.1970 114.7833 
95th Percentile . Nonparametric ....... 267.0000 110.5000 
95th Percentile . Normal .............. 219.2865 111.3935 
95th Percentile . Lognormal .......... 218.3559 111.4673 

Shapiro-Uilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 0.9385 
Corr Coeff . Detected . Lognormal .... 0.9501 
Corr Coeff . Total . Normal .......... 0.8807 
Corr Coeff . Total . Lognormal ....... 0.9163 
Corr Coeff . Crit Val . Detected ..... 0.8900 
Corr Coeff . Crit Val . Total ........ 0.9620 

U-Test . Table Value ................. 0:9260 0.8500 
U-Test . Normal ...................... 0.7700 0.8662 
U-Test . Lognormal ................... 0.8275 0.8683 

Type of Distribution ................ Undefined Undefined 

Test Results: 
........................................................................... 
Bartlett's X2 Test Value ............. 
Bartlett's X2 Table Value ............ 4f%lX 
Bartlett's Test Conclusion ........... NONPARAME;RIC TESTS MUST BE USED 

T-Test Calculated Value .............. 2.3934 
T-Test Table Value ................... 1.6866 

. T-Test . Conclusion .................. SIGNIFICANT DIFFERENCE FROM BACKGRWND 

Uilcoxon Test - Calculated Value . . . . . 
Uilcoxon Test - Table Value . . . . . . . . . . 
Uilcoxon Test - Conclusion . . . . . . . . . . . SIGN1 

Test of Proportions - 2 Calculated . . . 
Test of Proportions - 2 95X Level . . 
lest of Proportion - Conclusion . . . . . . NO S11 

NO STATISTICAL CDMPARISON IS NECESSARY SINCE 

2.8639 
1.6450 

FTCANT DIFFERENCE FROH BACKGROUND 

1.6363 
1.6450 

GNIFICANT DIFFERENCE FRDM BACKGROUND 

SDDIUM WAS NOT DETECTED IN BACKGROUND. 



Dataset: FTB RES 
Media : iNDUSTRlAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAlNlNG AREA (O-10') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~...................... 
Parameter : VANADIUM (FIG/KG) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sarple Results Background Results 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

count ................................ 29.0000 
Nunber of Detects .................... 19.0000 
Average .............................. 10.1552 
Detection Limit . ninimm ............ 1.0000 
Detection Limits . Haximun ........... 1.2500 
Positive Hits . Hinimua .............. 2.0000 
Positive Hits . Haximnr .............. 206.2000 
Average Of Positfve Hits ............. 14.8789 
Standard Deviation ................... 37.7562 
Upper Confidence Limit . Normal ...... 22.0811 
Upper Confidence Limit . Lognormal ... 8.5229 
95th Percentile . ....... 206.2000 
95th Percentile 

Wonparametric 
. Normal .............. 72.2642 

95th Percentile . Lognormal .......... 16.7650 

Shapiro-Uilk and Probabilty Plot Results: 
. . . . ..-....................................-....~...... 
Corr Coeff - Detected - Normal . . . . . . . 0.4836 
Corr Coeff - Detected - Lognormal . . . . 0.5304 
Corr Coeff - Total - Normal . . . . . . . . . . 0.4416 
Corr Coeff - TotaL - Lognormal . . . . . . . 0.8655 
Corr Coeff - Crit Val - Detected . . . . . 0.9470 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9620 

U-Test - Table Value . . . . . . . . . . . . . . . . . 0.9260 
U-Test - Normal . . . . . . ..-............. 0.2301 
U-Test - Lognormal . . . . . . . . . . . . . . . . . . . 0.7735 

Type of Distribution . . . . . . . . . . . . . . . . UNDEFINED 

Test Results: 

11 .oooo 
11.0000 
20.1273 

HA 
NA 

6.1000 
61.8000 

WEi 
28:7954 
35.9753 

%E 
51:3657 

0.8778 
0.9724 
0.8778 
0.9724 
0.9220 
0.9220 

0.8500 
0.7895 
0.9403 

LOGNORMAL 

........................................................................... 
Bartlett's X2 Test Value ............. 8.0591 
Bartlett@s X2 Table Value ............ 
Bartlettrs Test Conclusion ........... NONPARAM:;::"TESTS MUST BE USED ,/ 

T-Test Calculated Value .............. 0.8427 
T-Tcst.Tablc Value ................... 1.6866 
T-Test . Conclusion .................. NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 4.3667 
Uilcoxon Test . Table Value .......... 1.6450 
Uilcoxon Test . Conclusion ........... SlGNlFtCANT DIFFERENCE FROH BACKGROUND,/ 

Test of Proportions . 2 Calculated ... 2.2489 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... SIGNTFICANT DIFFERENCE FROM BACKGROUND 



Dataset: FTB RES 
Media : iNDU!?TRlAL SCENARIO SOIL STATISTICS 
Group : FIRE TRAINING AREA (D-10') 
____................................................................-...... 
Parameter : ZINC (FIG/KG) 
_____.............................................~........................ 

San-pie Results Background Results 
. . . . . . . ..--... . . . . . . . . . . . . . . . . . . 

Count ................................ 16.0000 
N&r of Detects .................... 13.0000 
Average .............................. 11.1875 
Detection Limit . Minimm ............ 1.2000 NA 
Detection Limits . Maxinun ........... 1.2500 NA 
Positive Hits . Hininwn .............. 2.2000 
Positive Hits . Haximun .............. 34.4000 
Average Of Positive Hits ............. 13.4846 
Standard Deviation ................... 10.8683 
Upper Confidence Limit . Normal ...... 15.9506 
Upper Confidence Limit . Lognormal ... 32.9854 
95th Percentile . Nonparametric ....... 34.4000 
95th Percentile . Normal .............. 29.0659 
95th Percentile . Lognormal .......... 45.0783 

Shapiro-Uilk and Probabilty Plot Results: 
............................................................... 
Corr Coeff . Detected . Normal .- ..... 0.9034 

. . . . . . . . . . . . 
1.0000 
1.0000 
1.0000 

Corr Coeff - Detected - Lognormal . . . . 0.9543 
Corr Coeff - Total - Normal . . . . . . . . . . 0.9311 
Corr Coeff - Total - Lognormal . . . . . . . 0.9674 0.0000 
Corr Coeff - Crit Val - Detected . . . . . . 0.9310 *..*+********a 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9400 l ************* 

2.0000 
2.0000 

31.3500 

26.9000 
35.8000 
31.3500 

6.2933 
59.4473 
50.1665 
35.8000 
41.7024 
43.2718 

U-Test . Table Value ................. 0.8870 0.0000 
U-Test . Normal ...................... 0.8524 1.0000 
U-Test . Lognormal ................... 0:9085 1.0000 

Type of Distribution ................ LOGNORMAL UNDEFINED 

Test Results: 
........................................................................... 
BartLettIs X2 Test Value ............. 0.4138 
Bartlett's X2 Table Value ............ 3.8410 
Bartlett's Test Conclusion ........... PARAMETRIC TESTS MAY BE USED 

T-Test Calculated Value .............. 2.5266 
T-Test Table Value ................... 1.7460 
T-Test . Conclusion .................. SIGNIFICANT DlFFERENCE FROM BACKGROUND 

Uilcoxon Test . Calculated Value ..... 2.0381 
Wilcoxon Test . Table Value .......... 1.6450 
Uilcoxbn lest . Conclusion ........... STGNIFICANT DIFFERENCE FROM BACKGRUJND 

Test of Proportions . 2 Calculated ... 0.6708 
Test of Proportions - 2 95% Level . . 1.6450 
Test of Proportion . Conclusion ...... NO SIGNIFICANT DIFFERENCE FROM BACKGROUND 
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TOXICITY PROFILES 

1 ALDRIN/DIELDRIN (Clement. 198% 

1.1 Health Effects 

Both aldrin and dieldrin are carcinogens, causing increases in a variety of tumors inrats at low but 

not at high doses and producing a higher incidence of liver tumors in mice. The reason for this 

reversed dose-response relationship is unclear. Neither appears to be mutagenic when tested in a 

number of systems. Aldrin and dieldrin are both toxic to the reproductive system and teratogenic. 

Reproductive effects include decreased fertility, increased fetal death, and effects on gestation; while 

teratogenic effects include cleft palate, webbed foot, and skeletal anomalies. Chronic effects 

attributed to aldrin and dieldrin include liver toxicity and central nervous system abnormalities., Both 

chemicals are acutely toxic; the oral LD, is around 50 mg/kg, and the dermal LD, is about 

100 mg/kg. 

2 ARSENIC 

2.1 Pharmacokinetics 

Several studies confirm that soluble inorganic arsenic compounds and organic arsenic compounds are 

almost completely (> 90 percent) absorbed from the GI tract in both animals and humans (Ishinishi et 

al. 1986). The absorption efficiency of insoluble inorganic arsenic compounds depends on particle 

size and stomach pH. Initial distribution of absorbed arsenic is to the liver, kidneys, and lungs, 

followed by redistribution to hair, nails, teeth, bone, and skin, which are considered tissues of 

accumulation. Arsenic has a longer half-life in the blood of rats, compared with other animals and 

humans, because of firm binding to the hemoglobin in erythrocytes. 

Metabolism of inorganic arsenic includes reversible oxidation-reduction so that both arsenite (valence 

of 3) and arsenate (valence of 5) are present in .the urine of animals treated with arsenic of either 

valence (Ishinishi et al. 1986). Arsenite is subsequently oxidized and methylated by a saturable 

mechanism to form mono- or dimethylarsenate; the latter is the predominant metabolite in the urine of 

animals or humans. Organic arsenic compounds (arsenilic acid, cacodylic acid) are not readiily 

converted to inorganic arsenic. Excretion of organic or inorganic arsenic is largely via the urime, but 



considerable species variation exists. Continuously exposed humans appear to excrete 60 to 70 

percent of their daily intake of arsenate or arsenite via the urine. 

2.2 Noncancer Toxicitv 

A lethal dose of arsenic trioxide in humans is 70 to 180 mg (approximately 50 to 140 mg arsenic; 

Ishinishi et al. 1986). Acute oral exposure of humans to high doses of arsenic produce liver swelling, 

skin lesions, disturbed heart function, and neurological effects. The only noncancer effects in humans 

clearly attributable to chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as 

revealed by studies of several hundred Chinese exposed to naturally occurring arsenic in well water 

(Tseng 1977;. Tseng et al. 1968; EPA 1994). Similar effects were observed in persons exposed to 

high levels of arsenic in water in Utah and the northern part of Mexico (Cebrian et al. 1983; 

Southwick et al. 1983). Occupational (predominantly inhalation) exposure is also associated with 

neurological deficits, anemia, and cardiovascular effects (Ishinishi et al. 1986), but concomitant 

exposure to other chemicals cannot be ruled out. The EPA (1993a) derived an RfD of 0.3 pg/kg/day 

for chronic oral exposure, based on an NOAEL of 0.8 pg/kg/day for skin lesions from the Chinese 

data. The principal target organ for arsenic appears to be the skin. The nervous system and 

cardiovascular,systems appear to be less significant target organs. Inorganic arsenic may be an 

essential nutrient, exerting beneficial effects on growth, health, and feed conversion efficiency 

(Underwood 1977). 

2.3 Carcinooenicitv 

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased 

risk of lung cancer in persons employed as smelter workers, in arsenical pesticide applicators, and in 

a population residing near a pesticide manufacturing plant (EPA 1994). Oral exposure to high levels 

in well water is associated with increased risk of skin cancer (Tseng 1977; EPA 1994). Extensive 

animal testing with various forms of arsenic given by many routes of exposure to several species, 

however, has not demonstrated the carcinogenicity of arsenic (International Agency for Research on 

Cancer PARC] 1980): The EPA (1993a) classifies inorganic arsenic in cancer weight-of-evidence 

Group A (human carcinogen), and recommends an oral unit risk of 0.00005 ,~glL in drinking water, 

based on the incidence of skin cancer in the Tseng (1977) study. The EPA (1993a) notes that the 

uncertainties associated with the oral unit risk are considerably less than those for most carcinogens, 

so that the unit risk might be reduced an order of magnitude. An inhalation unit risk of 0.0043 per 



pg/m3 was derived for inorganic arsenic from the incidence of lun, * cancer. in occupationally exposed 

men (EPA 1994). 

3 BENZENE 

3.1 Noncancer Toxicitv 

In humans, short-term inhalation exposure to benzene induced CNS effects such as drowsiness, 

dizziness, and headaches; long-term exposure induced anemia (ACGIH 1991). Oral dosing in animals 

induced hematopoietic effects (Agency for Toxic Substances and Disease Registry [ATSDR] 1989a). 

Neither oral nor inhalation RfD or RfC values were located for benzene. The CNS and the 

hematopoietic system are the target organs of benzene. 

3.2 Carcinogenicity 

The EPA (1993a) classifies benzene in cancer weight-of-evidence Group A (human carcinogen) based 

on several studies of increased risk of nonlymphocytic leukemia associated with occupational 

exposure, supported by an increased incidence of neoplasia in rats and mice exposed by inhalation and 

gavage. A verified oral slope factor of 0.029 per mg/kg/day and inhalation unit risk of 

8.3E-06 pg/m3 is based on the increased incidence of leukemia in several occupational (inhalation 

exposure) studies. The inhalation unit risk is equivalent to 0.029 per mg/kg/day, assuming an 

inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 

4 BENZOIB)FLUORANTHENE 

9.1 Noncancer Toxiciw 

Little information is available on benzo@)fluoranthene. However based on the similarities of 

chemical structures, most properties should be similar to benzo(a)pyrene. 

9.1 Carcinoeenicity 

A Clement’s relative potency factor (RFP) has been developed (Clement International, 1990) for 

benzo@)fluoranthene which allows the estimation of CSFs of 9.OE-01 and 7SE-01 mg/kg/day for the 

oral and inhalation routes respectively. The EPA (1993a) has classified beruo@)fluoranthene in 

cancer weight-of-evidence Group B2 (Probable Human Carcinogen, sufficient evidence of 



carcinogenicity in animals with inadequate or lack of evidence in humans) based on lung tumors in 

mice. 

5 BENZOMFLUORANTHENE 

5.1 Noncancer Toxicity 

Little information is available on benzo(k)fluoranthene. However, based on the similarities of the 

chemical structures, most properties should be similar to benzo(a)pyrene. 

5.2 Carcinogenicity 

A Clement’s relative potency factor (RFP) has been developed (Clement International,. 1990) for 

benzo(k)fluoranthene which allows the estimation of 3.8E-01 and 3.2E-01 mg/kg/day for the CSF for 

the oral and inhalation route respectively. The EPA (1993a) has classified benzo(k)fIuoranthene in 

cancer weight-of-evidence Group .B2 (Probable Human Carcinogen, sufficient evidence of 

carcinogenicity in animals with inadequate or lack of evidence in humans) based on lung tumors in 

mice. 

6 BIS(2-ETHYLHEXYLJPHTHALATE (DIl2-ETHYLHEXYLIPHTHALATE) 

6.1 Noncancer Toxicitv 

The acute oral toxicity of bis(2-ethylhexyl)phthalate is very low; oral LD, (lethal dose to 50 percent 

of population within 30 days without medical treatment) values in rats and mice were 33,800 and 

26,300 mg/kg, respectively (ACGIH 199 1). Repeated high-dose oral exposures were associated with 

decreased growth, altered organ weights, testicular degeneration, and developmental effects. The 

EPA (1993a) presented a verified chronic oral RfD of 0.02 mg/kg/day based on an LOAEL for 

increased relative liver weight in guinea pigs and an uncertainty factor of 1000. The EPA (1992b) 

adopted the chronic oral RfD as the provisional subchronic oral RfD. The principal target organs for 

the toxicity of bis(2-ethyIhexyl)phthalate are the liver and testis. 

6.2 Carcinoeenicitv 

The EPA (1993a) classifies bis(2-ethylhexyl)phthalate in cancer weight-of-evidence Group B2 

(probable human carcinogen), based on inadequate human cancer data (one limited occupational 



, -i7. 
study) and sufficient cancer data in laboratory animals. An oral slope factor of 0.014 per mg/kg/day 

was based on the increased incidence of liver tumors in a dietary study in male mice. 

7 CHRYSENE 

7.1 Noncancer Toxicitv 

Chrysene is absorbed by the oral route of exposure. Absorption may also occur following dermal 

exposure. Data are not available to determine whether chrysene is absorbed via the lungs. Absorbed 

chrysene is distributed to several tissues, i.e. it was found in a all five tissues in a study reported in 

1983. It is accumulated preferentially in the adipose and. mammary tissue. 

There is no information on other toxic effects of chrysene in human and laboratory animals following 

inhalation, oral and dermal exposures. (ATSDR 1987, draft). 

7.2 Carcinozenicitv 

A Clement’s relative potency factor (RFP) has been developed for chrysene. This allows the 

estimation of CSFs of 3.2E-02 and 2.7E-02 mg/kg/day for the oral and inhalation routes respectively. 

The EPA (1993a) has classified chrysene in cancer weight-of-evidence Group B2 (Probable Human 

Carcinogen, sufficient evidence of carcinogenic@ in animals with inadequate or lack of evidence in 

humans) based on tumors and malignant lymphoma in mice and chromosomal abnormalities in 

hamsters. 

8 1.1 -DICHLOROETHANE 

8.1 Noncancer Toxicity 

CNS depression was the critical effect of oral or inhalation exposure of animals to 1, i-dichlorioethane 

(ACGIH 1991). Kidney damage was observed in cats, but not laboratory rodents, exposed by 

inhalation. Inhalation exposure of humans was associated with CNS depression and respiratory tract 

and ocular irritation. The EPA (1993b) presented a provisional chronic oral RfD of 0.1 mg/kg/day 

based on an NOEL in a 13-week intermittent exposure inhalation study in rats and an uncertainty 

factor of 1000. A provisional subchronic oral RfD of 1 mg/kg/day was based on the same NOEL 

and an uncertainty factor of 100. The EPA (1992b) presented a provisional chronic inhalation RfC of 

* -. 0.5 mg/m3 based on an NOEL for kidney damage in cats exposed by inhaiation to 1,1-dichloroethane 



.and an uncertainty factor of 1000. A provisional subchronic inhalation RfC of 5 mg/m’ was based on 

the same NOEL and an uncertainty factor of 100. The chronic and subchronic inhalation RfC values 

are equivalent to 0.1 and 1’ mg/kg/day, respectively, assuming an inhalation rate of 20 m’/day and a 

body weight of 70 kg for humans. Target organs for the toxicity of 1 , 1-dichloroethane are the CNS 

and kidney (in the cat) for oral exposure, and the CNS and respiratory and ocular mucosa for 

inhalation exposure. 

8.2 Carcinopenicitv 

EPA classifies 1, 1-dichioroethane as a cancer weight-of-evidence Group C compound (possible human 

carcinogen), based on no human cancer data and limited evidence of carcinogenicity in animals (EPA 

1994). The data were considered to be inadequate for quantitative cancer baseline risk assessment. 

9 1.1 -DI.CHLOROETHENE 

9.1 Noncancer Toxicity 

Chronic oral exposure of laboratory animals to 1, I-dichloroethene induced liver effects (EPA 1994). 

In animals, inhalation exposure induced degenerative changes, in the liver and kidneys (ATSDR 

1989f). No health effects were observed in a limited study of 138 exposed workers (ACGIH 1986). 

The EPA (1993a) presented a verified RfD for chronic oral exposure of 0.009 mg/kg/day, based on 

an NOAEL for liver effects in a chronic drinking water study in rats and an uncertainty factor of 

1000. The EPA (1993b) presented the same value as a provisional subchronic oral RfD. The liver 

and kidneys are the target organs for exposure to 1, I-dichloroethene. 

9.2 Carcinoeenicitv 

EPA classifies 1, ldichloroethene as a cancer weight-of-evidence Group C compound (possible human 

carcinogen), based on an inadequate occupational exposure cancer study, limited data in several 

animal studies, its mutagenicity and ability to alkylate deoxyribonucleic acid (DNA), and its structural 

similarity to vinyl chloride, a known human carcinogen (EPA 1994). The eighteen available animal 

studies (11 by inhalation exposure, 5 by oral exposure, and 1 each by dermal application and 

subcutaneous injection) were limited in sensitivity by various deficiencies in design. Credible 

evidence that 1, ldichloroethene was a complete carcinogen was provided only by one 12-month 

inhalation study in mice, in which the incidence of kidney adenoc&cinomas was significantly greater 

in the high-dose males than in the control males. A slope factor of 0.6 per mg/kg/day for oral 



exposure was based on the increased incidence of adrenal pheochromocytomas in male rats tre;ated by 
.h- gavage for two years, even though the increase was not statistically signiftcant (EPA, 1993a). A unit 

risk for inhalation exposure of 5.OE-05 per pg/m3 was based on the incidence of kidney adenocarcino- 

mas in male mice in the inhalation study mentioned above (EPA, 1993a). The unit risk is equivalent 

to 0.175 per mg/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. 

10 HEPTACHLOR (Clement, 19851 

10.1 Health Effects 

Heptachlor and heptachlor epoxide are liver carcinogens when administered orally to mice. Results 

from mutagenicity bioassays suggest that these compounds also may have genotoxic activity. 

Reproductive and teratogenic effects in rats include decreased litter size, shortened life span of 

suckling rats, and development of cataracts in offspring. 

Tests with laboratory animals, primarily rodents, demonstrate acute and chronic toxic effects due to 

heptachlor exposure. Although heptachlor and heptachlor epoxide are absorbed most readily through 

the gastrointestinal tract, inhalation and skin contact are also potential routes of exposure. Acute 

exposure by various routes can cause development of hepatic vein thrombi and can effect the central 

nervous system and cause death. Chronic exposure induces liver changes, affects hepatic microsomal 

enzyme activity, and causes increased mortality in offspring. The oral LD, in the rat is 40 mg/kg for 

heptachlor and 47 mg/kg for heptachlor .epoxide. 

Although there are reports of acute and chronic toxicity in humans, with symptoms including tremors, 

convulsions, kidney damage, respiratory collapse, and death, details of such episodes are not well 

documented. Heptachlor epoxide has been found in a high percentage of human adipose tissue: 

samples, and also in human milk samples and biomagnification of heptachlor/heptachlor epoxide 

occurs. This compound also has been found in the tissues of stillborn infants, suggesting an ability to 

cross the placenta and bioaccumulate in the fetus. 



11 INDENO(l.2.3-CD)PYRENE 

11.1 Noncancer Toxicity 

Little information was found on the toxicity of indeno( 1,2,3-cd)pyrene. Because of its structural 

similarity its properties should resemble benzo(a)pyrene. 

11.2 Carcinogenicitv 

A Clement’s relative potency factor (RFP) has been developed for indeno(l,2,3-cd)pyrene. This 

allows the estimation of CSFs of 2.OE+OO and 1.7E+OO mg/kg/day for the oral and inhalation routes 

respectively. The EPA (1993a) has classified indeno(l,2,3cd)pyrene in cancer weight-of-evidence 

Group B2 (Probable Human Carcinogen, sufficient evidence, of carcinogenicity in animals with 

inadequate or lack of evidence in humans) based on tumors in mice following lung implants. 

12 LEAD 

12.1 Pharmacokinetics 

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but estimates as 

high as 40 percent were obtained in some individuals (Tsuchiya 1986). Nutritional factors have a 

profound effect on GI absorption efficiency. Children absorb ingested lead more efficiently than 

adults; absorption efficiencies up to 53 percent were recorded for children three months to eight years 

of age. Similar results were obtained for laboratory animals; absorption efficiencies of 5 to 10 

. percent were obtained for adults and 250 percent were obtained for young animals. The deposition 

rate of inhaled lead averages approximately 30 to 50 percent, depending on particle size, with as 

much as 60 percent deposition of very small particles (0.03 pm) near highways. All lead deposited in 

the lungs is eventually absorbed. 

Approximately 95 percent of the lead in the blood is located in the erythrocytes (EPA 1990~). Lead 

in the plasma exchanges with several body compartments, including the internal organs, bone, and 

several excretory pathways. In humans, lead concentrations in bone increase with age (Tsuchiya, 

1986). About 90 percent of the body burden of lead is located in the skeleton. Neonatal blood 

concentrations are about 85 percent of maternal concentrations (EPA 1990~). Excretion of absorbed 

lead is principally through the urine, although GI secretion, biliary excretion, and loss through hair, 

nails, and sweat are also significant. 



12.2 Noncancer Toxicity 
_/ -.. 

The noncancer toxicity of lead to humans has been well characterized through decades of medical 

observation and scientific research (EPA 1994). The principal effects of acute oral exposure are colic 

with diffuse paroxysmal abdominal pain (probably due to vagal irritation), anemia, and, in severe 

cases, acute encephalopathy, particularly in children (Tsudhiya 1986). The primary effects of long- 

term exposure are neurological and hematological. Limited occupational data indicate that long-term 

exposure to lead may induce kidney damage. The principal target organs of lead toxicity are the 

erythrocyte and the nervous system. Some of the effects on the blood, particularly changes in levels 

of certain blood enzymes, and subtle neurobehavioral changes in children, appear to occur at l&els so 

low as to be considered nonthreshold effects. ’ 

EPA (1392b) presents no inhalation RfC for lead, but referred to the National Ambient Air Quality 

Standard (NAAQS) for lead, which could be used in lieu of an inhalation RfC. The NAAQSs are 

based solely on human health considerations and are designed to protect the most sensitive subgroup 

of the human population. The NAAQS for lead is 1.5 pg/m3, averaged quarterly (EPA 1992b). The 

NAAQS is equivalent to 0.00043 mg/kg/day, assuming a body weight of 70 kg and -an inhalation rate 

c ./_ of 20 m’lday. 

The EPA (199&z, 1993a) determined that it is inappropriate to derive an RfD for oral exposure to 

lead for several reasons. First, the use of an RfD assumes that a threshold for toxicity exists, below 

which adverse effects are not expected to occur; however, the most sensitive effects of lead exposure, 

impaired neurobehavioral development in children and altered blood enzyme levels associated ,with 

anemia, may occur at blood lead concentrations so low as to be considered practically nonthreshold in 

nature. Second, RfD values are specific for the route of exposure for which they are derived. Lead, 

however, is ubiqwitous, so that exposure occurs from virtualiy all media and by all pathways 

simultaneously, making it practically impossible to quantify the contribution to blood lead from any 

one route of exposure. Finally, the dose-response relationships common to many toxicants, and upon 

which derivation of an RfD is based, do not hold true for lead. This is because the fate of lead 

within the body depends, in part, on the amount and rate of previous exposures, the age of the 

recipient, and the rate of exposure. There is, however, a reasonably good correlation between, blood 

lead concentration and effect. Therefore, blood lead concentration is the appropriate parameter on 

which to base the regulation of lead. 



The EPA UBK lead model is an iterated set of equations that estimate blood lead concentration in 

children aged 0 to 7 years (EPA 1990~; 1991c). The biokinetic part of the model describes the 

movement of lead between the plasma and several body compartments and estimates the resultant 

blood lead concentration. The rate of the movement of lead between the plasma and each 

compartment is a function of the transition or residence time (i.e., the mean time for lead to leave the 

plasma and enter a given compartment, or the mean residence time for lead in that compartment). 

Compartments modeled include the erythrocytes, liver, kidneys, aI1 the other soft tissue of the body, 

cortical bone, and trabecuiar bone. Excretory pathways and their rates are also modeled. These 

t include the mean time for excretion from the plasma to the urine, from the liver to the bile, and from 

the other soft tissues to the hair, skin, sweat, etc. The model permits the user to adjust the transition 

and residence times. 

EPA guidance (EPA, 1989k) establishes an interim soil cleanup level for lead of 500 to 1000 parts 

per million @pm) to be applied at Superfund sites. This range is considered by EPA to be protective 

for direct contact with lead-contaminated soils in residential settings. The guidance adopts 

recommendations of the Centers for Disease Control and is to be followed when current or predicted 

land use is residential. 

In more recent guidance (EPA 199ii) EPA states that they are seeking resolution of specific technical 

concerns before issuing a directive recommending the UBK model as the preferred method for setting 

lead cleanup levels at CERCLA sites. The model is under review by the Science Advisory Board, 

and a guidance manual is under developmqnt. 

13.3 Carcinogenicity 

EPA (1993a) classifies lead in cancer weight-of-evidence Group B2 (probable human carcinogen), 

based on inadequate evidence of cancer in humans and sufficient animal evidence. The human data 

consist of several epidemiologic occupational studies that yielded confusing results. All of the studies 

lacked. quantitative exposure data and failed to control for smoking and concomitant exposure to other 

possibly carcinogenic metals. Rat and mouse bioassays showed statistically significant increases in 

renal tumors following dietary and subcutaneous exposure to several soluble lead salts. Various lead 

compounds were obser& to induce chromosomal alterations in vivo and in vitro, sister chromatid 

exchange in exposed workers, and cell transformation in Syrian hamster embryo cells; to enhance 

simian adenovirus induction; and to alter molecular processes that regulate gene expression. EPA 



(1993a) declined to estimate risk for oral expdSure to lead because many factors (e.g., age, general 

health, nutritional status, existing body burden and duration of exposure) influence the bioavailability 

of ingested lead, introducing a great deal of uncertainty into any estimate of risk. 

14 MANGANESE 

14.1 Noncancer Toxicitv 

Manganese is nutritionally required in humans for normal, growth and health (EPA 1994) Humans 

exposed to approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental 

disturbances (l/16 committed suicide), and other neurologic effects. The elderly appeared to be more 

sensitive than children. Oral treatment of laboratory rodents induced biochemical changes in the 

brain, but rodents did not exhibit the neurological signs exhibited by humans. Occupational ex.posure 

to high concentrations in air induced a generally typical spectrum of neurological effects, and 

increased incidence of pneumonia (ACGIH 1986). 

Very recently, a chronic oral RfD of 0.005 mg/kg/day has been made available for manganese (EPA 

‘1994). The subchronic oral RfD presented by EPA (1992b) was the same .value as ‘the chronic: oral 

RfD. It seems prudent to remove the subchronic oral RfD as well, to reflect EPA’s lack of 

confidence in this derivation. The EPA (1993a) presented a verified chronic inhalation RfC of 

0.00005 mg/m3 based on an LOAEL for respiratory symptoms and psychomotor disturbances i,n 

occupationally exposed humans and an uncertainty factor of 1000. The EPA (1992b) presented the 

same value as a subchronic inhalation RfC. The inhalation RfC is equivalent to 0.000014 mg/kg/day, 

assuming humans inhale 20 m3 of air/day and weigh 70 kg. The CNS and respiratory tract are target 

organs of inhalation exposure to manganese. 

14.2 Carcinoeenicitv 

The EPA (1993a) classifies manganese in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenicity to humans). Quantitative cancer risk estimates are not derived for Group D 

chemicals. 



15 4-METHYLPHENOL (P-CRESOLI 

15.1 Noncancer Toxicity 

The oral toxicity of 4-methylphenol is low; the LD,, in rats is 1800 mg/kg (ACGIH 199 1). 

Ingestion by animals or humans of mixed isomers of methylphenol was associated with corrosion of 

the GI tissues, kidney tubular, pancreatic and liver damage, and nodular pneumonia. Occupational 

exposure of humans or inhalation exposure of animals to mixed isomers of methylphenol was 

associated with neurological effects, impaired kidney function and irritation of the respiratory tract. 

The EPA (1992b) presented a provisional chronic oral RfD of 0.05 mg/kg/day based on an NOAEL 

for decreased body weight and neurotoxicity in a gavage study in rats and an uncertainty factor of 

1000. The EPA (1992b) also presented a provisional subchronic oral RfD of 0.5 mg/kg/day based on 

the same NOAEL and an uncertainty factor of 100. Principal target organs are the nervous system, 

respiratory mucosa, liver and kidney. 

15.2 Carcinogenicity 

Methylphenol isomers are tumor promoters in the two-stage mouse skin tumor initiation-promotion 

test (ACGIH 1991). The EPA (1993a) classifies 2-methylphenol as a cancer weight-of-evidence 

Group C compound (possible human carcinogen), but derives no quantitative risk estimates for either 

oral or inhalation exposure. 

16 POLYAROMATIC HYDROCARBONS 

PAHs are a large class of ubiquitous natural and anthropogenic chemicals, all with similar chemical 

structures (ATSDR 1990). There are 16 individual PAHs listed among the CPCs for Operable 

Unit 1. 

16.1 Pharmacokinetics 

Although quantitative absorption data for the PAHs were not located, benzo(a)pyrene was readily 

absorbed across the GI (Rees et al. 1971) and respiratory epithelia (Kotin et al. 1969; Vainich et al. 

1976). The high lipophilicity of other compounds in this class suggests that other PAHs also would 

be readily absorbed across GI and respiratory epithelia. 

Benzo(a)pyrene was distributed widely in the tissues of treated rats and mice, but primarily.to tissues 

high in fat, such as adipose tissue and mammary gland (Kotin et ai. 1969; Schlede et al. 1970a). 
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Patterns of tissue distribution of other PAHs tiould be expected to be similar because of the high 

lipophilicity of the members of this class. 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of 

the structural similarities of all members of the class. Metabolism involves microsomal mixed 

function oxidase hydroxylation of one or more ‘of the phenyl rings with the formation of phenols and 

dihydrodiols, probably via formation of arene oxide intermediates (EPA 1979a). The dihydrodiols 

may be’further oxidized to diol epoxides, which, for certain members of the class, are known ‘to be 

the ultimate carcinogens (LaVoie et al. 1982). Conjugation with glutathione or glucuronic acid, and 

reduction to tetrahydrotetrols are important detoxification pathways. Metabolism of naphthalene 

resulted in the formation of 1,2-naphthoquinone, which induced cataract formation and retinal damage 

in rats and rabbits. 

Excretion of benzo(a)pyrene or dibenzo(a,h)a.nthracene residues was reported to be rapid, although 

quantitative data were not located (EPA 1979b). Excretion occurred mainly via the feces, probably 

largely due to biliary secretion (Schlede et al. 1970a, 1970b). The EPA (198Oa) concluded that 

accumulation in the body tissues of PAHs from chronic low level exposure would be unlikely. 

16.2 Noncancer Toxiciv 

Oral noncancer toxicity data are available for acenaphthene, anthracene, fluoranthene, fluorene:, and 

naphthalene. Newborn infants, children, and adults exposed to naphthalene by ingestion, inhalation, 

or possibly by skin contact developed hemolytic anemia with associated jaundice and occasionally 

renal disease (EPA 1979~). In a 13-week gavage study in rats, treatment with 50 mg naphthalene/kg, 

5 days/week for 13 weeks (35.7 mg/kg/day) induced no effects; higher doses presumably reduced the 

growth rate (National Toxicology Program (NTP) 1980). Application of an uncertainty factor of 

1000 yielded a provisional RfD for chronic oral exposure of 0.04 mg/kg/day (EPA 1992b). The very 

mild effect (decreased growth rate) apparently observed at higher doses suggests that the RfD is very 

conservatively protective. 

Acenaphthene appears to be a mild hepatotoxicant, and possibly a nephrotoxicant, in rodents (IEPA 

1994). In a comprehensive 90-day toxicity study in mice , gavage treatment with 175 mg/kg/day was 

an NOAEL; liver weight changes accompanied by hepatocellular hypertrophy and elevated cholesterol 

,* .a, levels occurred in mice treated with 350 or 700 mg/kg/day (EPA 1989e). Oral treatment of rats and 



mice for 32 days with 2000 mg/kg/day resulted in weight loss and mild liver and kidney lesions 

(Knobloch et al. 1969). The EPA (1993a) verified a chronic oral .RfD for acenaphthene of 0.06 

mg/kg/day based on an NOAEL for liver effects in a subchronic gavage study in mice and an 

uncertainty factor of 3000. An uncertainty factor of 3000 was used with factors of 10 each for inter- 

and intraspecies variation and to expand from subchronic to chronic exposure, and a factor of 3 to 

reflect gaps in the database, namely lack of adequate data in a second species and lack of 

developmental and reproductive data. Confidence in the database was low because of the data gaps. 

Confidence in the critical study was low because the effects were considered adaptive, rather than 

adverse, which implies that the RfD is extremely conservative. The EPA (1992b) presented a 

provisional subchronic oral RfD of 0.6 based on the same NOAEL and an uncertainty factor of 300. 

Target organs for acenaphthene include the liver and kidney. 

The toxic potency of anthracene appears to be very low. In a chronic study in rats, doses of 5 to 15 

mg/rat (16 to 48 mg/kg/day) via the diet had no effect on longevity or gross or histopathologic 

appearance on unspecified tissues (Schmahl 1955). Gavage treatment of mice with 1000 mg/kg/day 

for at least 90 days had no effects on a comprehensive range of toxicologic parameters (EPA 1989f). 

The NOEL of JO00 mg/kg/day in mice and an uncertainty factor of 3000 (10 each for inter- and 

intraspecies variation, and 30 for the use of a subchronic study and an incomplete database) yielded a 

verified RfD for chronic oral exposure of 0.3 mg/kg/day (EPA 1994). The EPA (1992b) presented a 

provisional subchronic oral RfD of 3 mg/kg/day based on the same NOEL and an uncertainty factor 

of 300. The data were inadequate to define target organs for the toxicity of anthracene. 

Fluoranthene appears to be toxic to the liver, kidney, and blood. In a comprehensive 13-week gavage 

study in mice, 125 mg/kg/day was an NOAEL and 250 mg/kg/day was an LOAEL (EPA 1988c). 

The verified chronic oral RfD for fluoranthene is 0.04 mg/kg/day, based on the NOAEL in a 

comprehensive 13-week gavage study of 125 mg/kg/day in mice and an uncertainty factor of 3000 

(EPA 1994). The uncertainty factor of 3000 includes factors of 10 each for inter- and intraspecies 

variation, and a factor’of 30 to expand from subchronic to chronic exposure and to reflect an 

incomplete database. A provisional subchronic oral RfD of 0.4 mg/kg/day was derived from the 

same NOAEL and an uncertainty factor of 300. The liver, kidney, and blood appear to be the target 

organs for the toxicity of fluoranthene. 



The critical effects of oral exposure to fluorene appear to be hemoiytic anemia and CNS effects. In 

mice treated by gavage for 13 weeks, 125 mg/kg/day was an NOAEL and 250 mg/kg/day was an 

LOAEL (EPA 1989g). A verified chronic oral RfD for fluorene of 0.04 mg/kg/day was based on the 

NOAEL of 125 mg/kg/day for hemolytic anemia in mice (EPA 1994). An uncertainty factor of 3000 

was used with factors of 10 each for inter- and intraspecies variation-and to expand from subchronic 

to chronic exposure, and a factor of 3 to reflect gaps in the database. The EPA (1992b) presented a 

provisional subchronic oral RfD of 0.4 mg/kg/day based on the same NOAEL and an uncertainty 

factor of 300. The target organs of fluorene toxicity are the erythrocyte and the CNS. 

Newborn infants, children, and adults exposed to naphthalene by ingestion, inhalation, or possibly by 

skin contact developed hemolytic anemia with jaundice and, occasionally, renal disease (EPA N980a). 

In a 13-week gavage study in rats, treatment with naphthalene reduced the growth rate (EPA 1992b). 

Application of an uncertainty factor of 1000 to the rat NOEL yielded a provisional RfD for 

subchronic and chronic oral exposure of 0.04 mg/kg/day (EPA 1992b). The erythrocyte and the 

kidney appear to be the target organs for the toxicity of naphthalene. 

Mild kidney lesions appear to be the critical effects of pyrene. In mice treated by gavage for ‘I3 

weeks, 75 mg/kg/day was an NOAEL and 125 mg/kg/day was an LOAEL (EPA 1989h). Evein in 

mice treated with 250 mg/kg/day the lesions were considered minimal to mild. The EPA (1993a) 

verified a chronic oral RfD for pyrene of 0.03 mg/kg/day based on the NOAEL in mice and an 

uncertainty factor of 3000 (10 each for inter- and intraspecies variation and to expand from 

subchronic to chronic exposure, and a factor of 3 to reflect gaps in the database). The EPA (11992b) 

presented a provisional subchronic oral RID of 0.3 mg/kg/day based on the same NOAEL and an 

uncertainty factor of 300. The kidney is the target organ for the toxicity of pyrene. 

16.3 Carcinogenicitv 

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from I 

naturai sources (ATSDR 1987). Benzo(a)pyrene is the most extensively studied member of the class, 

inducing tumors in multiple tissues of virtually all laboratory species tested by ail routes of exposure. 

Although epidemiology studies suggested that complex mixtures that contain PAHs (coal tar, soots, 

coke oven emissions, cigarette smoke) are carcinogenic to humans (EPA 1994), the carcinogenicity 

cannot be attributed to PAHs alone because of the presence of other potentially carcinogenic 

,. .* substances in these mixtures (ATSDR 1987); In addition, recent investigations showed that the PAH 



fraction of roofing tar, cigarette smoke, and coke oven emissions accounted for only 0.1 to 8 percent 

of the total mutagenic activity of the unfractionated complex mixture in Salmonella (Lewtas 1988). 

Aromatic amines, nitrogen heterocyclic compounds, highly oxygenated quinones, diones, and 

nitrooxygenated compounds, none of which would be expected to arise from in vivo metabolism of 

PAHs, probably accounted for the majority of the mutagenicity of coke oven emissions and cigarette 

smoke. Furthermore, coal tar, which contains a mixture of many PAHs, has a long history of use in 

the clinical treatment of a variety of skin disorders in humans (ATSDR 1987). 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of- 

evidence groups was based largely on the results of animal studies with large doses of purified 

compound (EPA 1994). Frequently, unnatural routes of exposure, including implants of the test 

chemical in beeswax and trioctanoin in the lungs of female Osborne-Mendel rats, intratracheal 

instillation, and subcutaneous or intraperitoneai injection, were used. Of the PAHs of concern, no 

EPA cancer weight-of-evidence group classification was provided for acenaphthene (EPA 1994). 

Anthracene, benzo(g,h,i)perylene, fluoranthene, fluorene, and naphthalene were classified in Group D 

(not classifiable as to carcinogenicity to humans), and benzo(a)anthracene, benzo(a)pyrene, 

benzo@)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, and 

indeno(l,2,3-cd)pyrene were classified in Group B2 (probable human carcinogens). 

The EPA (1993a) verified a’slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, 

based on several dietary studies in mice and rats. Neither verified nor provisional quantitative risk 

estimates were available for the other PAHs in Group B-. 7 The EPA (1980a) promulgated an ambient 

water quality criterion for “total carcinogenic PAHs,” based on an oral slope factor derived from a 

study with benzo(a)pyrene, as being sufftciently protective for the class. Largely because of this 

precedent, the quantitative risk estimates for benzo(a)pyrene were adopted for the other carcinogenic 

PAHs when quantitative estimates were needed. 

Recent reevaluations of the carcinogenity and mutagenicity of the Group B2 PAHs suggest that there 

are large differences between individual PAHs in cancer potency (Krewski et al., 1989). Based on 

the available cancer and mutagenicity data, and assuming that there is a constant relative potency 

between different carcinogens across different bioassay systems and that the PAHs under 

consideration have similar dose-response curves, Thorslund and Charnley (1988) derived relative 

potency values for several PAHs. A more recent Relative Potency Factor (RPF) scheme for the 



Group B2 PAHs was based only on the induction of lung epidermoid carcinomas in female 
_. +->, Osborne-Mendel rats in the lung-implantation experiments (Clement International 1990). The most 

. defensible RPFs and the associated oral and inhalation slope factors are presented in Table A.4.-5. 

17 POLYCHLORINATED BIPHENYLS 

17.1 Noncancer Toxicity 

Epidemiologic studies of women in the United States associated oral PCB exposure with low birth 

weight or retarded musculoskeletal or neurobehavioral development of their infants (ATSDR 11991). 

Oral studies in animals established the liver as the target organ in ‘all species,‘and the thyroid aa an 

additional target organ in the rat. Effects observed in monkeys included gastritis, anemia, chioracne- 

like dermatitis, and immunosuppression. Oral treatment of animals induced developmental effects, 

including retarded neurobehavioral and learning development in monkeys. Neither subchronic nor 

chronic oral RfD values were located for any of the aroclors. 

. . . . w_ 

Occupational exposure to PCBs was associated with upper respiratory tract and ocular irritation, loss 

of appetite, liver enlargement, increased serum concentrations of liver enzymes, skin irritation!, rashes 

and chloracne, and, in heavily exposed female workers, decreased birth weight of their infants 

(ATSDR 1991). Concurrent exposure to other chemicals confounded the interpretation of the 

occupational exposure studies. Laboratory animals exposed by inhalation to Aroclor-1254 vapors 

exhibited moderate liver degeneration, decreased body weight gain and slight renal tubular 

degeneration. Neither subchronic nor chronic inhalation RfC values were available. 

Target organs for PCBs include the skin, liver, fetus, and neonate. 

17.2 Carcinogenicitv 

The EPA (1993a) classifies the PCBs as EPA cancer weight-of-evidence Group B2 substances 

(probable human carcinogens), based on inadequate data in humans and sufficient data in animals. 

The human data consist of several epidemiologic occupational and accidental oral exposure studies 

with serious limitations, including poorly quantified concentrations of PCBs and durations of 

exposure, and probable exposures to other potential carcinogens. 



The animal data consist of several oral studies in rats and mice with various aroclors, kanechlors, or 

clophens (commercial PCB mixtures manufactured in the United States, Japan and Germany, 

respectively) that reported increased incidence of liver tumors in both species (EPA 1994). 

The EPA (1993a) presents a verified oral slope factor of 7.7 per mg/kg/day for all PCBs based on 

liver tumors in rats treated with Aroclor-1260. 

18 1.1.2.2-TETRACHLOROETHANE 

18.1 Noncancer Toxiciw 

Chronic oral exposure of laboratory animals to 1,1,2,Ztetrachloroethane was associated with liver and 

kidney effects (ATSDR 1989g) Acute occupational exposure to high levels was associated with CNS 

effects; prolonged exposure to more moderate levels was associated with GI disturbances and liver 

damage (ACGIH 1986). Inhalation exposure studies in animais confirm that 1,1,2,2-tetrachloroethane 

is highly hepatotoxic. Neither oral nor inhalation RfD or RfC values were located. The target organs 

for 1,1,2,2-tetrachloroethane are the liver, kidney, and the CNS. 

18.2 Carcinogenicity 

Oral treatment with 1,1,2,2-tetrachloroethane induced a highly significant dose-related increase in 

hepatocellular carcinomas in rats (ATSDR 19898). Occupational data regarding carcinogenicity in 

humans are inadequate. The EPA (1993a) classifies 1,1,2,Ztetrachioroethane as a cancer weight-of- 

evidence Group C compound (possible human carcinogen), based on liver tumors in mice, and 

derived an oral slope factor of 0.2 per mg/kg/day. The same data serve as the basis for an inhalation 

unit risk of 5.8E-05 per pg/m’, which is equivalent to 0.2 per mg/kg/day, assuming humans inhale 

20 m3 of air/day and weigh 70 kg. 

19 TETRACHLOROETHENE 

19.1 Noncancer Toxicitv 

Occupational (inhalation and dermal) exposure to tetrachloroethene was associated with neurologic 

effects, ‘beginning with incoordination and progressing to dizziness, headache, vertigo, and 

unconsciousness (ACGIH 1986). The EPA (1993a) presented a verified chronic oral RfD for 

tetrachloroethene of 0.01’ mg/kg/day based on an NOAEL for liver toxicity in mice in a subchronic 



gavage study, and on an NOEL for depressed body weight gain in rats in a subchronic drinking water 

study. An uncertainty factor of 1000 was used. The EPA (1992b) presented a provisional subchronic 

oral RfD of 0. I mg/kg/day based on the same NOEL and an uncertainty factor of 100. The CNS is 

the principal target organ for inhalation exposure and the liver is the principal target organ for oral 

exposure to tetrachloroethene. 

19.2 Carcinogenicitv 

Inhalation exposure to tetrachloroethene induced mononuclear cell leukemia in rats, and inhaIa,tion or 

oral exposure induced hepatocellular carcinomas in mice (ATSDR 1988b). Occupational exposure 

data do not suggest a carcinogenic role for tetrachloroethene in humans (ACGIH 1986). 

Interpretation of the data regarding the carcinogenicity of tetrachloroethene is controversial, and the 

EPA (l-99211) has not adopted a final position on the cancer weight-of-evidence classification or 

quantitative risk estimates for tetrachloroethene. For this reason, the cancer evaluation of 

tetrachloroethene was removed from the 1992 HEAST (EPA 1992b). 

20 THALLIUM. SOLUBLE SALTS 

20.1 Noncancer Toxicity 

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenteriitis, 

neurological dysfunction, and renal and liver damage (Kazantzis 1986). Chronic ingestion of :more 

moderate doses characteristically caused alopecia. Thallium was used medicinally to induce alopecia 

in cases of ringworm of the scalp, sometimes with disastrous results. In industrial (inhalation,, oral, 

dermal) exposure, neurologic signs preceded alopecia, su,, maesting that the nervous system is more 

sensitive than the hair follicle. The EPA (1993a) presented verified chronic oral RfD values for 

several thallium salts (thahium acetate, thallium carbonate, thallium chloride, thallium nitrate, and 

thallium sulfate) based on increased incidence of alopecia and increased serum levels of liver enzymes 

indicative of hepatocellular damage in rats treated with thallium sulfate for 90 days: An oral lRfD for 

thallium alone, however, was not located. Target organs for thallium include the GI tract (acute 

exposure), nervous system, skin, kidney, and liver. 

20.2 Carcinonenicity 

Several thallium compounds (thallium oxide, thallium acetate, thallium carbonate, thallium chloride, 

,, i-. thallium nitrate, thallium sulfate) were classified as cancer weight-of-evidence Group D substatnces 



(not classifiable as to carcinogenicity to humans) (EPA 1994). No weight-of-evidence classification 

was located for thallium alone. 

21 1.1.1 -TRICHLOROETHANE 

2 1.1 Noncancer Toxicity 

The toxicity of oral exposure to 1, 1, I-trichloroethane is low (ACGIH 1986). Chronic ingestion by 

laboratory animals reduced growth rate, but produced little pathology in internal organs 

(ATSDR 1990). Acute inhalation exposure of humans or animals to high levels induced death due to 

narcosis or cardiac sensitization (ACGIH 1986). Occupational exposure was not associated with 

systemic effects. A provisional chronic inhalation RfC of 1 mg/m3 was derived from an NOAEL for 

slight growth retardation in guinea pigs and an uncertaintjr factor of 1000. The provisional 

subchronic inhalation RfC, based on the same NOAEL and an uncertainty factor of 100, was 10 

mg/m3. The chronic and subchronic inhalation RfC values are equivalent to 0.3 and 3 mg/kg/day, 

respectively, assuming humans inhale 20 m3 of air/day and weigh 70 kg. Target organs for inhalation 

exposure to 1 ,l, 1-trichloroethane are the CNS and heart. 

2 1.2 Carcinoeenicitv 

The EPA (1993a) classifies 1 , 1 , 1-trichloroethane as a cancer weight-of-evidence Group D compound 

(not classifiable as to carcinogenicity to humans). There are no reported human cancer data, and 

animal studies (78-week gavage studies in rats and mice, and a I2-month inhalation study in rats) 

were inadequate to determine the carcinogenicity of 1 , 1, I-trichioroethane in animals. Quantitative 

cancer risk estimates are not derived for Group D compounds. 

22 TRICHLOROETHENE 

22.1 Noncancer Toxicitv 

Little is known about the toxicity of prolonged oral exposure to trichloroethene. Acute inhalation 

exposure to high levels induced anesthesia, tachypnea, and ventricular arrhythmias (ACGIH 1986). 

Occupational exposure was associated with headache, dizziness, lassitude, and other CNS effects. 

Prolonged inhalation exposure of animals affected the liver and kidneys. Neither oral nor inhalation 

RfD or RfC values were located for trichloroethene in IRIS or HEAST. The principal target organs 

for trichloroethene are the CNS and heart, and, to a lesser extent, the liver and kidney. 



22.2 Carcinogenic&v 

Carcinogenicity studies in laboratory animals showed increased incidence of hepatoceliular carcinomas 

(gavage exposure) and malignant lymphomas (inhalation exposure) in mice and increased incidence of 

renal adenocarcinomas in male rats (gavage) (EPA 1988d). Cancer studies in humans were 

inadequate. Interpretation of the data regarding the carcinogenicity of trichioroethene is controversial, 

and the EPA (1992h) has not adopted a final ‘position on a cancer weight-of-evidence classification or 

quantitative risk estimates for trichloroethene. For this reason, trichloroethene was removed from the 

IRIS and the 1992 HEAST (EPA 1992b). Currently, EPA believes the weight-of-evidence to be on 

the C-B2 continuum (possible-probable human carcinogen), and offers slope factors of 0.011 per 

mg/kg/day for oral exposure and 0.006 per mg/kg/day for inhalation exposure as being useful. 

23 VINYL CHLORIDE 

23.1 Noncancer Toxicitv 

Data were not located regarding oral exposure of humans to vinyl chloride (ATSDR 1989i). In rats, 

lifetime dietary ingestion of vinyl chloride slightly but significantly increased mortality and induced 

mild histopathologic effects in the liver. Several early occupational studies associated vinyl chJoride 

exposure with a syndrome known as vinyl chloride disease, which includes acroosteolysis (dissolution 

of the ends of the distal phalanges of the hands), circulatory disturbances in the extremities, Raynaud 

syndrome (sudden, recurrent bilateral cyanosis of the digits), scleroderma, hematologic effects, effects 

on the lungs, and impaired liver function and liver damage. Mild neurologic effects were alscl 

associated with occupational exposure. Long-term inhalation studies in rats and mice identified 

elevated relative liver weight as a sensitive indicator of liver effects. Neither inhalation RfC values 

nor oral RfD values for vinyl chloride were located. The principal target organs for vinyl chl’oride 

appear to be the CNS and the liver. 

23.2 Carcinogenicity 

The EPA (1993b) lists vinyl chloride as an EPA cancer weight-of-evidence Group A compound 

(human carcinogen) and presents a verified oral slope factor of 1.9 per mg/kg/day, based on the 

increased incidence of liver and lung tumors in a lifetime dietary study in rats. An inhalation unit 

risk of 8.4E-05 per pglm’, equivalent to 0.3 per mg/kg/day, assuming humans inhale 20 m3 of 

air/day and weigh 70 kg, is based on liver tumors in rats intermittently exposed by inhalation for 12 

, r i,. months. 



24 XYLENES 

24.1 Noncancer Toxicity 

Prolonged oral exposure of animals to xylenes was associated with CNS signs and increased 

mortality, without histopathological alterations in the internal organs (EPA 1994). Occupational 

exposure to xylenes induced CNS effects and GI disturbances (ACGIH 1986). Other effects attributed 

to occupational exposure to xylene (blood dyscrasias, and heart, liver, and kidney damage) may have 

arisen from concurrent exposure to other chemicals. The EPA (1995a) presented a chronic oral RfD 

for total xylenes of 2 mg/kg/day based on an NOAEL for hyperactivity and decreased body weight 

and increased mortality in male rats in chronic gavage.studies. An uncertainty factor of 100 was 

used. The EPA (1992b) presented a subchronic oral RfD of 4 mg/kg/day based on an NOEL for 

body weight effects in a 13-week gavage study in rats and an uncertainty factor of 100. Inhalation 

RfC values for xylenes are considered not verifiable by the RfD/RfC Work Group (EPA 1992b). The 

CNS is the principal target organ for xylenes. 

24.2 Carcinogenicitv 

Xylene is classified as a cancer weightof-evidence Group D compound (not classifiable as to 

carcinogenicity to humans) (EPA 1994). There are no reported human cancer data, and gavage 

animal studies in rat and mice of both sexes did not result in significant increases in tumor incidence. 

Quantitative risk estimates are not derived for Group D substances. 
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SAMPLE COLLECTION AND ANALYSIS 

From February 8 to March 25, 1994 , TARGET Envimnmentd Sewices, Inc. (TARGET) 

conducted a soil gas survey at N\\/IRP-Cdalverto~~ in Bethpage, New York. A total of 33 1 soil 

gas samples and 30 field duplicate samples were collected at 4 sites under the direction of 

I-ldlibwton NUS. The sampling locations are shown in Figures IA through 4. Generally, 

samples were collected from 2 depths at each location: shallow (A) and deep (B). As these terms 

were relarive to sampling goais and subsurface conditions at each site, field notes are attached 

which describe each sample in detail, including collection depth. 

Prior lo the collection of each sample, the entire samplin g system (including down-hole 

probe, tubing, syringe, and all associated plumbing) was purged with ambient air drawn through 

an organic vapor filter cartridge. An electric hammer drill was used to penetrate pavement where 

necessary. To collect the samples, a van-mounted hydraulic probe was used to advance 

connec[ed 3-foor stxrions of J-3/S” OD threaded steel casing down to the sampling depth. Once 

at depth. rhe casin, 11 was hydraulically raised several inches in order to release a disposable drive 

point and open the bottom of the casing. A tetlon line with a perforated hollow stainless steel 

probe end was inserted into the casin 8 to the bottom of the hole, and threaded through a plug 

: . . 
which isolates the bottom-hole samplin, 0 chamber from the up-hole annulus. A sample of in-situ 

soil gas was then withdrawn through the probe and used to purge atmospheric air from the 

s”lllpl;rl~ sysrem. A second sample of soil gas was withdrawn through the probe and 

encapsufated in a pre-evacuated glass vial at two atmospheres of pressure (I 5 psig). The self- 

sealing vial was detached from the samplin, (1 system. packaged. labeled, and stored for laboratory 

analysis. All samplin, (1 holes were backfilled with bentonite and the surface repaired with like 

rllaIer~ral upon cornpletron of tliz sariipJinS 
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Prior to the day’s field activities all sampling equipment and probes were decontaminated 

by washing with an Alconoxldistilled water solution and rinsing thoroughly with distilled water. 

Internal surfaces were flushed dry using pre-purified nitrogen or filtered ambient air, and external 

surfaces were wiped clean using clean paper towels. 

All of the samples collected during the field phase of the survey were subjected to dual 

analyses. One analysis was conducted accordin g to EPA Method 80 IO (modified) on a gas 

chromatograph equipped with an electron capture detector (ECD). and using direct injection. 

Specific analytes standardized for this analysis were: 

I, I -dichloroethene ( I I DCE) 
methylene chloride (CH,CI,) 
trans- 1,2-dichloroethene (I 1 ZDCE) 
I, 1 -dichloroethane ( I I DCA) 

/C-l-, cis- I ,2-dichloroethene (cl 2DCE) 
chloroform (CHCI;) 
I. I, 1 -rrichloroerhane ( 1 I 1 TCA) 
carbon tetrachloride (Ccl,) 
trichloroethene (TCE) 
I, I .2-trichloroethanc: ( I l2TCA) 

-ii _. .. tetrachloroethene (PCE) - 

The chlorinated hydrocirbons in [his suite were chosen because of their common usage in 

industrial solvents, and/or their degradational relationship to commonly used compounds. 

The skond analysis was conducted according to EPA Method 8020 (modified) on a gas 

chromatograph equipped with a flame ionization detector (FID), and using direct injection. The 

analytes sel.ected for standardization in this analysis were: 

/ c., 

benzene 
tol uenr: 

ethylbenzene 
mera- and para- sylene 
ortho- sylerie 

2 



TARGET Project MNCN2 

These compounds were chosen because of their utility in evaluating the presence of fuel products, 

or petroleum based solvents. 

The analytical equipment was calibrated usin, ar a 3-point instrument-response curve and 

injection of known concentrations of the target analytes. Retention times of the standards were 

used to identify the peaks in the chromatograms of the field samples, and their response factors 

were used to calculate the analyte concentrations. 

The tabulated results of the laboratory analyses of the soil gas samples are reported in 

micrograms per liter (us/l) in Tables I and 2. Although “micrograms per liter” is equivalent to 

“parts per billion (v/v)” in water analyses, they are not equivalent in gas analyses, due to the 

difference in the mass of equal volumes of water and gas matrices. Because pentane and MTBE 

co-elute, they are listed together in the table. The xylenes concentrations reported in Table 1 are 

the sum of the m- and p-xylene and the o-xylene concentrations for each sample, 

Total FID Volaules values were generated by summing the areas of all integrated 

24 . . chro~matogram peaks and calculated usin, t~ the instrument response. factor for toluene. injection 

peaks, which also contain the light hydrocarbon methane, were escluded to avoid the skewing 

of Total FJD Volatites values due to injection disturbances and biosenic methane. For samples 

-_._ 
with low hydrocarbon concentrations, the calculated Total FID Volatiles concentration is 

occasionally lower than the sum of the individual analytes. This is because the response factor 

used for the Total FID Volatiles calculation isa coilstant, whereas the individual analyte response 

factors are compound specific. It is important to understand that the Total FID Volatiles levels 

reported are relative. not absolute, values. 

3 
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Qu‘alitv Assumnce/QunIitv Control (QA/QC) Evaluation 

Field QA/QC Samples 

TARGET Project WNCN2 

Field control samples were collected at the beginning of the day’s field activities, after 

every twentieth soil gas sample and at the end of the day’s field activities. These QAIQC 

samples were obtained by filtering ambient air through a dust and organic vapor filter cartridge 

and encapsulatin, c~ as described above. Field duplicate samples were also collected under the 

direction of Hallibultorl NUS. The laboratory results of the analysis of these samples are reported 

in Tables I and 2. Concentrations of all analytes were below the reporting limit in all field 

control samples. 

Labomtory QMQC Samples 

,----. A duplicate analysis was performed on every tenth field sample. Laboratory blanks of 

nitrogen gas were also analyzed after every tenth field sample. The results of these analyses are 

reported in Tables I and 2. All duplicate analyses were within acceptable limits for standardizled 

individual analytes. .-i.- Concentrations of all analytes were below the reporting limit in all . 

laboratory ‘blanks. 
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TABLE 1 

TARGET Project MNCNZ 

ANALYTE CONCENTRATIONS VIA GC/FID @g/l) 

SAMPLE 

ETHYL- TOTAL FID 

BENZENE TOLUENE BENZENE XYLENES VOLATILES’ -_-- 

- ii 

REPORTING 

LIMIT 

2-1A 
2-1B 
2-2A 
2-28 

2-3A 

2-38 

2-4A 
2-48 

2-SA 

2-58 

2-6A 

2-68 
2-?A 

2-78 
2-8A 
2-m 
2-9A 

2-98 

2-10A 

2-1OB 
2-1lA 

2-11B 

-. 2-12A 

2-128 

2-13A 

2-136 

?-14A 
2-148 

---' 2-15A 

2-158 

2-16A 

2-168 

2-17A 

2-178 

2-18A 
2-18B 
2-l9A 

2-19B 

2-20A 

2-208 

2-21A 

, 

1.0 

cl.0 
cl.0 
cl.0 
cl.0 

cl.0 

cl.0 

c1.D 
Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 
cl.0 
cl.0 

cl.0 
Cl.0 
cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl .o 

Cl.0 

cl.0 

Cl.0 

cl.0 
cl.0 

Cl.0 
cl.0 

Cl.0 

cl.0 
Cl.0 

Cl.0 
cl.0 

Cl.0 

Cl.0 

cl.0 

Cl,0 
cl.0 

1.p 1.0 

cl.0 cl.0 
cl.0 Cl.0 
Cl .o Cl.0 
Cl.0 cl.0 

cl.0 cl.0 
cl.0 <l .o 

cl.0 cl.0 

Cl.0 a.0 

cl.0 <l.O 

Cl.0 Cl.0 

cl.0 cl.0 

cl .o Cl.0 
cl.0 cl.0 

Cl.0 cl.0 
cl.0 cl .o 
cl.0 cl.0 

cl.0 cl.0 

cl.0 cl.0 

.<l.O cl.0 

Cl.0 cl.0 
Cl.0 cl.0 

cl.0 cl.0 

cl.0 cl.0 

Cl.0 cl.0 

Cl.0 cl.0 

cl.0 cl.0 
cl.0 cl.0 
Cl.0 cl.0 
Cl.0 cl.0 

cl.0 cl .o 
cl.0 cl.0 

Cl.0 cl.0 

cl.0 cl.0 

Cl.0 cl .o 

Cl .o cl.0 
Cl.0 cl.0 

Cl.0 cl .o 

cl.0 cl.0 

Cl.0 cl.0 
Cl.0 cl.0 

24 cl.0 

1.0 

cl.0 
cl.0 
Cl.0 
cl.0 

Cl .o 

cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

1.3 
cl.0 
Cl.0 
cl.0 
cl.0 

cl.0 
cl.0 

cl.0 
Cl .o 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl .o 

Cl.0 

Cl.0 

cl.0 

cl.0 

Cl .o 

<l .o 

13 

10 

cl0 Cl0 
Cl0 
cl0 

(10 

cl0 

cl0 
Cl0 

<lo 

<lo 

cl0 
Cl0 

<lo 
22 

cl0 

<lo 
cl0 

<lo 
Cl0 

<lo 

<lo 

<lo 

18 

27 

Cl0 

<lo 

cl0 

Cl0 

cl0 

cl0 

cl0 

cl0 

cl0 

14 

cl0 
cl0 

cl0 

cl0 

cl0 

cl0 

353 

* CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE IihTRUMWT RESPONSE FACTOR 

FOR TO1 uENE 

l-1 



1 TABLE 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GCIFID &g/l) 

ETHYL- 

SAMPLE 

REPORTING 

LIMIT 

TOTAL FIO 

XYLENES VOLATILES’ -- BENZENE TOLUENE BENZENE ._ _ _ ..- .-. 
1.0 1.0 1.0 1.0 10 

2-21 t3 Cl.0 41 Cl.0 41 
2-22A cl .o cl.0 cl .o cl.0 
2-228 cl.0 39 Cl.0 71 
2-23A cl .o cl.0 cl.0 3.1 
2-238 cl.0 x1.0 cl.0 cl.0 

2-24A cl.0 cl.0 cl.0 cl.0 

2-248 cl.0 Cl.0 cl.0 Cl.0 
2-25A cl.0 cl.0 cl.0 cl.0 
2-258 cl.0 cl.0 cl.0 cl.0 
2-26A cl.0 cl.0 cl.0 cl.0 

2-268 cl.0 cl.0 cl.0 Cl.0 

2-27A cl.0 66 8.8 62 

2-27B 1.6 138 18 122 

2-28A cl.0 cl .o cl .o Cl.0 

2-288 cl.0 5.2 cl.0 6.3 

2-29A cl.0 cl.0 cl.0 Cl.0 
2-298 Cl.0 2.9 cl.0 1.5 
2-30A cl.0 Cl.0 cl.0 <l.O 

2-306 cl.0 1.5 cl.0 Cl.0 
2-31A cl.0 cl.0 cl .o Cl.0 

2-31 B Cl.0 cl.0 cl.0 Cl.0 

2-32A cl.0 cl.0 cl.0 Cl.0 
ii 2-328 cl .o cl.0 cl.0 Cl.0 

2-33A cl.0 cl.0 Cl .o cl.0 

2-33B cl.0 4.9 cl.0 2.3 

2-344 cl.0 cl.0 cl.0 c1.0 

2-348 <l .o cl.0 cl.0 Cl.0 

2-35A cl .o k1.0 Cl.0 cl.0 -_ 
2-358 cl.0 Cl .o cl.0 Cl.0 

2-36A cl.0 cl.0 cl.0 cl.0 

2-36B Cl.0 cl.0 cl.0 Cl.0 
2-37A Cl.0 Cl.0 cl.0 Cl.0 

Z-376 Cl.0 cl.0 cl.0 Cl .o 
2-38A cl.0 cl.0 cl.0 cl.0 
2-388 cl.0 cl.0 cl.0 cl.0 

2-39A <'1 .o Cl.0 Cl .o Cl.0 
2-398 cl.0 Cl.0 Cl.0 cl.0 
2-40A Cl.0 cl.0 Cl.0 cl.0 

2-408 cl.0 Cl.0 Cl.0 cl.0 
2-41A cl.0 cl.0 Cl.0 Cl.0 

2-418 cl .o Cl.0 Cl.0 Cl.0 

- CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AN0 THE INi?RUMfNT RESPONSE FACTOR 

I= OR TOLUENE 

l-2 

771 
cl0 
956 

23 

40 

cl0 

Cl0 
40 

40 
cl0 ' 

<lo 

1,031 

1,792 

cl0 

136 

19 
110 

. cl0 . 
16 

<lo 
cl0 
cl0 

cl0 

cl0 

62 

Cl0 

cl0 

<lo 

cl0 
cl0 

cl0 
(70 

cl0 
cl0 

cl0 

Cl0 

cl0 
<lo 

Cl0 

cl0 

cl0 



1 TABLE 

TARGET Project MNCNZ 

ANALYTE CONCENTRATIONSVIA GC/FID @g/l) 

SAMPLE 

REPORTLNG 

LIMIT 

2-42A 
2-428 

2-43A 

2-43B 
2-44A 
2-44B 
2-45A 

2-458 
2-46A 

2-46B 
2-47A 

2-478 

2-48A 
2-488 

2-49A 

,Y-. 2-498 

2-50A 
2-50B 

2-51A 

2-518 

2-52A 

2-528 
-ia _, -. 2-53A 

2-53B 

2-54A 
2-548 

2-55A 

2-558 

-. 2-56A 

2-566 

2-57A 

2-578 

2-58~ 
2-58B 

2-59A 
2-59B 
2-60A 
2-606 
2-61A 

r- .-- 2-610 

2-62A 

BENZENE 

1.0 

cl.0 
cl.0 

Cl.0 
Cl.0 

cl.0 
cl.0 
Cl 0 

Cl.0 
cl.0 

Cl.0 

cl.0 

cl .o 

cl.0 
4.0 

Cl.0 
cl.0 

cl.0 

Cl.0 
cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

<l.O 

cl.0 

e1.0 
cl.0 

x1.0 
cl.0 
cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

.._ 

ETHYL- TOTAL FtD 

TOLUENE BENZENE XYLENES VOLATILES- .-... . .-1 -- -.-.-- .--- __^.._ .._ . .._ - .- 
1.0 

cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 
cl .o 
Cl.0 

Cl.0 
Cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 

<l.O 
Cl.0 

cl .o 
Cl.0 

cl.0 

cl .o 

Cl .o 
Cl.0 

Cl.0 

Cl .o 

cl.0 

Cl.0 
h.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

Cl .o 

Cl.0 
cl.0 
cl.0 

Cl.0 

Cl.0 
cl.0 
Cl.0 
Cl.0 

Cl.0 

11.0 

1.0 

cl .o 

cl.0 

cl.0 
cl .o 
cl.0 

cl.0 
Cl.0 

Cl.0 
cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 
cl.0 

cl.0 
x1.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

Cl .o 

cl .o 

Cl.0 

Cl.0 

<l.O 

Cl.0 

Cl.0 
Cl.0 

Cl.0 

cl.0 
Cl.0 
Cl.0 
Cl.0 

cl.0 

cl.0 

1.0 

cl.0 
cl.0 

Cl.0 

Cl.0 
cl.0 
cl.0 
cl.0 
cl.0 
cl.0 

cl.0 

Cl .o 

cl.0 
Cl .o 
cl.0 

Cl.0 

cl.0 

<1:0 

Cl.0 
cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl .o 

cl.0 

Cl.0 
cl.0 

Cl.0 

Cl.0 
Cl.0 

Cl.0 
x1.0 
cl.0 
Cl.0 
Cl.0 

Cl.0 

Cl.0 

10 

<lo 
cl0 
cl0 
cl0 

<lo 
410 
(10 
<lo 

<lo 

<lo 
40 

Cl0 

<lo 
<lo 

40 
cl0 

cl0 

cl0 

cl0 
cl0 

cl0 

cl0 

cl0 

cl0 

cl0 

cl0 

cl0 

C-IO 

<lo 

40 
cl0 

cl0 
cl0 

cl0 

cl0 
cl0 
cl0 
cl0 

cl0 

cl0 

Cl0 

- CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THElFjiTRlhUfNT RESPONSE FACTOR 

FOR TOLUENE 

l-3 



TABLE 1 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/FID &g/l) 

SAMPLE ___.-. -.- -... -- 
REPORTING 

ETHYL- TOTAL FID 

BENZENE TOLUENE BENZENE XYLENES VOLATILES’ --. ----.-- ---- . .---.--. _ _.--. -._ _ ,_ ..-_- - --- . . 
1.0 1.0 1.0 1.0 10 

LIMIT 

2-626 Cl.0 

2-63A cl.0 

2-638 cl .o 

cl.0 

cl.0 

cl.0 

6A-IA Cl.0 Cl.0 

6A-1B Cl .o cl.0 

6A-2A Cl.0 cl.0 

6A-2B cl.0 cl.0 

6A-3A cl.0 cl.0 

6A-3B cl.0 119 

6A-4A Cl.0 3.0 

6A-5A Cl.0 Cl.0 

6A-5B Cl.0 5.6 
6A-6A Cl .o Cl.0 

6A-6B cl .o Cl.0 

6A-7A Cl.0 cl .o 

6A-8A Cl.0 cl .o 

6A-8B cl.0 <l.O 

6k9A cl.0 cl.0 

6A-93 Cl.0 cl.0 

6A-10A Cl.0 Cl.0 
6A-10B Cl .o cl.0 

._ 6A-11A <l .o Cl.0 

6A-11B 2.7 5.8 

6A-12A Cl.0 Cl.0 

6A-12B cl.0 Cl.0 

6A-13A Cl.0 cl.0 

6A-13B Cl .o cl.0 

--.. 6A-14A Cl.0 cl.0 

6A-14B Cl.0 cl.0 

6A-15A Cl.0 Cl.0 

6A-158 Cl.0 cl.0 

6A-16A Cl.0 <l.O 
6A-168 Cl.0 cl.0 
6A-17A Cl.0 Cl.0 

6A-178 Cl.0 cl.0 

6A-18A Cl.0 cl.0 

6A-186 Cl.0 cl.0 

6A-19A cl.0 Cl.0 

6A-19B Cl.0 <l .o 

6A-20A Cl.0 cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

c1.0, 
7.8 
12 

cl.0 
cl.0 

cl.0 

cl.0 

cl -0 

cl.0 

<1 .o 

cl.0 
cl.0 

e1.0 
Cl.0 
Cl.0 

55 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 
cl.0 
cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl .o 

Cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 

37 

45 

2.4 
8.0 

Cl.0 

cl.0 

<I .o 
Cl.0 

cl.0 

Cl.0 

Cl.0 

'Cl.0 
Cl.0 
e1.0 

143 

1.4 

e1.0 

<l .o 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl .o 
cl.0 
cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl0 
Cl0 
cl0 

cl0 
do 

cl0 

cl0 

<lo 
2,352 

1,637 
16 

257 
Cl0 

<IO 

<lo 

cl0 

<lo 

<lo 

<lo 

cl0 
cl0 

cl0 

3,719 

<lo 

cl0 

<lo 

cl0 

cl0 

<lo 

cl0 

<lo 

cl0 
Cl0 
cl0 
cl0 

cl0 

<lo 
cl0 

cl0 

cl0 

5; ., 

- CALCULATED USING PIE SUM OF THE AREAS OF ALL INTEGRATE0 CtiROMAfOGRAM PEAKS AND WE INSfffUMENT RESPONSE FACTOR 

FOR TOLUEN,E 
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TABLE 1 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/FID @g/i) 

SAMPLE 

REPORTING 

LIMIT 

6A-208 

6A-21A 

6A-218 

6A-22A 

6A-22B 

6A-23A 

6A-23B 

6A-24A 
6A-248 

6A-25A 
6A-25B 
6A-26A 
6A-26B 

6A-27A 

6A-270 
,/--\ 

6A-28A 

6A-288 
6A-29A 

6A-29B 

6A-30A 
6A-308 

6A-31A 
- ii .. 6A-31B 

6A-32A 

6A-32B 
6A-33B 

6A-34A 

6A-340 --. . 
6A-35A 

6A-36A 

6A-368 

6A-37A 

6A-378 

6A-38A 

6A-38B 
6A-39A 
6A-39B 
6A-40A 

6A-40B 
i --I_ 6A-41A 

6A-41B 

BENZENE TOLUENE 

1.0 1.0 

cl .o 

Cl.0 

Cl.0 

cl.0 

cl .o 

cl.0 

Cl .o 

cl.0 

Cl.0 

cl.0 
cl.0 
xl.0 
cl.0 
Cl.0 

Cl.0 
Cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

2.4 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 
cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

.x1.0 

cl .o 

4.0 

cl.0 

cl.0 

cl.0 
cl .o 

cl.0 
cl.0 

-=l.O 

cl.0 
<l .o 
cl.0 
cl.0 
<1 .o 

e1.0 
Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

c Cl.0 

Cl .o 

Cl.0 

Cl.0 

Cl.0 

4.8 

Cl.0 
cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 
Cl.0 
cl.0 
Cl.0 

Cl.0 
Cl.0 

ETHYL- 

BENZENE - - . ._ _ _ _ 
1.0 

-. - 

TOTAL FID 

XYLENES VOLATILES’ . .----. 
1.0 10 

c-l .o cl.0 <lo 
Cl.0 cl.0 cl0 
Cl.0 4.0 cl0 
cl.0 4 .o <-lo 
Cl.0 Cl .o <lO 
cl.0 cl.0 c-lo 
<l .o cl .o <lo 
Cl.0 cl.0 -=lO 
Cl.0 cl .o <lo 
Cl .o <I .o cl0 
cl.0 cl.0 <lo 
cl.0 cl.0 <lo 
Cl.0 cl.0 <lo 
cl.0 cl.0 cl0 

cl.0 cl.0 cl0 
Cl.0 cl.0 cl0 

Cl.0 <l .o ad 
Cl .o Cl.0 Cl0 

Cl.0 cl.0 cl0 

cl .o cl.0 cl0 

Cl.0 -=l .o cl0 

Cl .o Cl.0 cl0 
Cl.0 Cl.0 cl0 
Cl.0 cl.0 cl0 

Cl.0 Cl.0 cl0 
52 257 7,765 

Cl.0 4.4 27 
Cl.0 cl.0 Cl0 
cl.0 Cl.0 <lo 

c1.b cl.0 Cl0 

cl.0 cl.0 <lo 

cl.0 410 <lo 

Cl.0 cl.0 cl0 

Cl.0 cl.0 cl0 

Cl.0 <l .o cl0 
cl.0 Cl.0 <lo 
Cl.0 Cl.0 Cl0 
Cl.0 Cl.0 cl0 
Cl.0 cl.0 <<lo 
Cl.0 cl.0 cl0 

Cl.0 Cl.0 <lo 

- CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS 

FOR TOLUENE 

l-5 
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TABLE 1 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/FID @g/l) 

ETHYL- TOTAL FID 

SAMPLE BENZENE TOLUENE BENZENE XYLENES VOLATILES’ -..__ - _--. --- ____- ---.---- 
REPORTING 

LIMIT 

1.0 

4 .o 

cl.0 

cl.0 

cl.0 

x1.0 

cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

4 .o 

cl.0 
cl .o 
cl .o 

Cl.0 

cl.0 

cl.0 
Cl.0 

cl.0 

e1.0 

cl.0 

Cl.0 
cl.0 

cl.0 

Cl.0 

Cl.0 
cl.0 
Cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

1.2 
Cl.0 
Cl.0 

Cl.0 

1.0 

cl.0 

cl.0 

Cl.0 

Ci.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 
<l.O 

Cl.0 

cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

cl .o 

Cl.0 

cl.0 

-=l .o 

Cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

1.2 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
Cl.0 

Cl.0 

1.0 

Cl.0 
Cl.0 
Cl.0 

Cl.0 
20 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

<l .o 

cl.0 

cl.0 
<l .o 
cl.0 

cl.0 

cl.0 

Cl.0 
cl.0 

cl.0 
cl.0 

Cl.0 

Cl.0 

cl .o 

e1.0 

cl.0 

cl.0 

cl.0 

<l .o 
Cl.0 

cl.0 
cl.0 

Cl.0 

1.0 10 

6A-42A 

6A-426 
6A-43A 

6A-43% 

6A-44A 

6A-440 

6A-45A 
6A-45B 

6A-46A 

6A-46B 

6A-47A 
6A-470 
6A-48A 

6A-486 
6A-49A 

6A-498 

7-1A 
7-18 

7-2A 

7-2B 

7-3A 

a; 7-38 

7-4A 

7-48 

7-5A 
7-5B 
7-6A ._ 
7-6B 

7-7A 

7-78 

7-8~ 
7-88 

7-9A 

7-9B 

7-10A 

7-1OB 

7-1lA 

7-118 
7-12A 

7-128 

<l .o 40 
cl.0 cl0 

cl.0 cl0 

cl.0 cl0 

33 1,216 

<l .o cl0 

1.8 26 

cl.0 40 

cl.0 cl0 

cl.0 cl0 

cl..0 <lo 

<l .o. cl0 

Cl .o 40 

cl .o -40 

<l .o cl0 

cl.0 <lo 

ci.0 
Cl.0 

cl.0 

cl.0 
cl .o 
Cl .o 
cl.0 

cl.0 

x1.0 
<l.O 

cl.0 
- cl.0 

cl.0 

Cl.0 

cl.0 

42 

.<l.O 
Cl.0 

<I .o 

cl.0 

2.8 
Cl.0 
cl.0 

cl.0 

<lo 

cl0 

<lo 

Cl0 

<lo 

<lo 

cl0 

cl0 

cl0 
x10 

cl0 
<lo 
<lo 

cl0 

cl0 

806 

cl0 

Cl0 I 

<lo 

cl0 

12 

cl0 
cl0 

cl0 

- CALCULATEED USING THE SUM OF THE AREAS OF ALL INTEGRATE0 CHROMATOGRAM PEAKS AN0 THE INSTRUMENT RESPONSE FACTOR 
FOR TOLUENE 
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1 TABLE 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/FID &g/I) 

SAMPLE 

REPORTING 

LIMIT 

7-13A 
7-138 
7-I4A 
7-148 

7-15A 
,7-15% 

7-1,6A 

7-168 
7-1jA 

7-178 

7-18~ 

7-188 

7-19A 
7-198 

7-20A 
7-208 

7-2IA 
7-218 

7-22A 

7-228 
7-23A 

7-238 

ANC-1 

ANC-2 

ANC-3 

ANC-4 

-ANC-5 

ANC-6 

ANC-7 
ANC-8 

BG-A 

ETH-I 
ETH-2 

ETH-3 
ETH-4 

ETH-5 

BENZENE 

1.0 

Cl.0 
Cl.0 
Cl.0 
Cl.0 

<l .o 
cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 

x1.0 
cl.0 

cl.0 
cl.0 
cl.0 

cl.0 
cl.0 

<1 .o 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

<I .o 

Cl.0 

cl.0 
Cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 

cl.0 

Cl.0 

TOLUENE .----- 
1.0 

cl.0 
Cl.0 
<I .o 

cl.0 

cl.0 
cl.0 
<l .o 

cl.0 
e1.0 

Cl.0 

cl.0 

238 

1.4 
513 

cl.0 
x1.0 

cl.0 
cl.0 

<1 .o 

cl.0 

<l.O- 

cl.0 

cl.0 

Cl.0 

cl.0 

cl .o 

Cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 
Cl.0 

1.3 
cl.0 

Cl.0 

ETHYL- TOTAL FID 

BENZENE XYLENES VOLATIlES’ ---__ .-_-- ..__ . ..___ -- 
1.0 

cl.0 
Cl .o 
cl.0 
cl.0 

cl.0 
4 .o 

cl.0 
Cl.0 

<1;0 

Cl.0 

cl.0 

Cl.0 

cl.0 
Cl.0 

cl.0 
<l .o 

cl.0 

cl.0 
-4 .o 

cl.0 

cl.0 

cl.0 

<I .o 

cl.0 

Cl.0 

e1.0 

cl.0 

cl.0 

cl.0 
-=I .o 

cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

1.0 10 

cl.0 <lo 
Cl.0 <lo 
e1.0 cl0 
Cl.0 <lo 

cl .o cl0 
Cl.0 <lo 

cl.0 <lo 

Cl.0 <lo 

Cl.0 cl0 

Cl.0 cl0 

Cl .o <lo 

30 1,320 
cl .o <lo 
129 3,238 

cl.0 cl0 

cl .o cl0 

Cl .o Cl0 
cl.0 Cl0 

Cl.0 <lo 

Cl.0 cl0 

cl.0 Cl0 

cl.0 cl0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

cl .o 

cl.0 

cl.0 cl0 
Cl.0 
cl.0 

5.6 
Cl.0 

Cl.0 

cl0 
<IO 
502 

95 

<IO 

* CALCULATED USING THE SUM OF WE AREAS OF ALL INTEGRATED CHROMA~OGRAM PEAKS AND THE INSTRlJMENT RESPONSE FACTOR 

FOR TOLUENE 
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TABLE 1 

TARGET Project MNCNZ 

SAMPLE 

REPORTING 

LIMIT 

FMB-1 

FMB-2 
FMB-3 
FMB-4 

JFSL-1 
JFSL-2 
JFSL-3 
JFSL-4 

NFCB-1 

NFCS-2 

NFCB-3 

3: -_ -. 

SPS-1 

SPS-2 
SPS-3 

SPS-4 
SPS-5 
SPS-6 

SPS-7 

SPS-8 

SPS-9 

SPS-10 

SPSZ- 1 

SPSZ-2 

SPSZ-3 
. SPSZ-4 

SPSZ-5 

SPSZ-6 
SPSZ-7 
SPSZ-8 

SPSZ-9 
SPS2-IO 

SPSZ-11 

SPSZ-12 

SPSZ- I 3 
SPSZ-14 

SPSZ- I 5 

SPSZ-16 

ANALYTE CONCENTRATIONS VIA GC/FID @g/l) 

ETHYL- TOTAL FID 

BENZENE TOLUENE BENZENE XYLENES VOLATILES’ _ _ . . _ .- ._.-.-.... ------.-- 
1.0 

cl .o 

cl.0 
cl .o 
cl .o 

e1.0 
cl.0 

cl .o 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 
cl.0 
cl.0 
cl.0 

cl.0 

Cl .o 

cl.0 

cl.0 

cl.0 

<l .o 
cl.0 

Cl.0 
cl.0 
cl.0 

cl.0 
<l .o 

<1 .o 
cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

1.0 

4.0 

cl.0 

Cl.0 
cl.0 

51.0 
Cl.0 
Cl.0 

Cl.0 

cl.0 

cl.0 

cl .o 

-=l .o 

cl.0 

<l .o 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 

cl .o 

cl.0 

cl.0 
Cl.0 

Cl.0 
cl .o 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

1.0 

cl.0 

Cl .o 

Cl.0 
cl.0 

Cl.0 
cl.0 
Cl.0 

Cl.0 

Cl.0 

<l-.0 

cl.0 

-=l.O 

Cl.0 

<l.O 

<I .o 
<I .o 
Cl .o 

cl.0 

Cl .o 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 
Cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

cl .o 

cl.0 
cl.0 

cl.0 
cl.0 

cl.0 

<l .o 

1.0 

cl.0 

Cl.0 

cl.0 
cl.0 

cl.0 
cl.0 
Cl.0 

cl .o 

<I .o 

cl.0 

<l .o 

<l .o 

cl.0 
cl.0 

cl.0 
Cl.0 
cl.0 

Cl.0 

Cl.0 

<I .o 

Cl.0 

Cl .o 

Cl.0 

Cl.0 

Cl.0 
Cl .o 

Cl.0 
Cl.0 

x1.0 
Cl.0 

Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

10 

Cl0 
<IO. . 

Cl0 
Cl0 

<IO 
<lo 

Cl0 

<IO 

<IO 
cl0 

cl0 

-=I0 

<lo 
<IO 
<-lo 
<lo 
610 

<lo 

<lo 

cl0 

<lo 

<lo 

cl0 

cl0 

cl0 

cl0 
<lo 
cl0 
cl0 

cl0 

cl0 

cl0 

<lo 

cl0 
cl0 

cl0 

<lo 

* CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AN0 THE lNSTRUh4ENT RESPONSE FACTOR 
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1 TABLE 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GUFID (pg/l) 

SAMPLE 

ETHYL- TOTAL FID 

BENZENE TOLUENE BENZENE XYLENES VOLATJLES’ 

REPORTING 1.0 

LIMIT 

SPS2-17 cl.0 
SPS2-18 cl.0 
SPSZ-19 Cl.0 
SPSZ-20 Cl.0 
SPSZ-21 Cl .o 

SPSZ-22 cl .o 
SPSZ-23 Cl.0 
SPSZ-24 cl.0 
SPSZ-25 cl.0 

V-i-B-1 Cl.0 
VTB-2 Cl.0 
VTB-3 cl.0 
VTB-4 Cl.0 

FIELD CONTROL SAMPLES 

I001 cl.0 

1002 cl.0 

1003 cl.0 

1004 Cl.0 
i< . 1005 cl.0 

1006 Cl.0 

1007 Cl.0 

1008 Cl.0 

1009 Cl.0 

1010 cl.0 -_ 
1011 cl.0 

1013 cl.0 

1014 Cl.0 

1015 cl.0 

1016 cl.0 

1017 Cl.0 

1018 cl.0 

1019 Cl.0 

1020 cl.0 

1021 Cl.0 

1022 cl.0 

/---- 1023 Cl.0 

1024 Cl.0 

1.0 

cl.0 

K1.0 
Cl.0 
cl.0 

cl.0 
x1.0 

cl.0 
cl .o 
<I .o 

cl.0 

cl.0 

Cl.0 

cl .o 

cl .o 

cl.0 
cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

-=l.O 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

x1.0 

cl.0 
cl.0 

ct.0 
cl.0 
cl.0 
cl.0 
cl.0 

cl.0 

cl.0 

1.0 

cl.0 

cl.0 

cl.0 

Cl.0 
cl.0 

4.0 

cl .o 
cl.0 
cl.0 

Cl .o 

cl.0 
Cl.0 

Cl.0 

cl.0 
Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

x1.0 

Cl .o 
-=l.O 

cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 
cl.0 

cl.0 
Cl.0 

Cl.0 
cl.0 
Cl.0 

cl.0 

cl.0 

1.0 

4 .o 

Cl.0 

cl.0 
Cl .o 

cl.0 

<l-O 

Cl.0 
Cl.0 
Cl.0 

cl.0 

cl.0 

Cl .o 

Cl.0 

cl .o 

cl.0 

q1.0 
cl.0 

cl.0 

cl.0 

Cl.0 

cl .o 

cl.0 
cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 
Cl.0 

cl.0 
Cl .o 

cl.0 

cl.0 

cl.0 

10 

<lo 
cl0 

<lo 

cl0 

Cl0 

<lo 
Cl0 
cl0 
<lo 

<IO 

cl0 

<lo 

(10 

* CALCULATED USJNG THE SUM OF THE AREAS OF ALL IN TEGRATEO CUROMATOGRAM PEAKS AND THE INikRUMENT RESPONSE FACTOR 
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1 TABLE 

TARGET. Project MNCNZ 

ANALYTE CONCENTRATIONS VIA GC/FID @g/l) 

SAMPLE BENZENE 

REPORTING 1.0 

LIMIT 

1025 Cl.0 Cl.0 

1026 cl.0 cl.0 

1027 Cl.0 Cl.0 

1028 Cl.0 Cl.0 

1029 cl.0 Cl.0 

1030 Cl .o Cl.0 

1331 Cl.0 Cl.0 

1032 Cl.0 Cl.0 

1033 Cl.0 ct.0 

1034 Cl.0 Cl.0 

1035 Cl .o Cl.0 

1036 Cl.0 cl.0 

1037 Cl.0 Cl.0 

1038 cl .o Cl .o 

1039 cl.0 Cl.0 

1040 cl.0 Cl.0 

1041 cl.0 Cl.0 

1042 cl.0 Cl.0 

TOLUENE 

1.0 

LABORATORY DUPLICATE ANALYSIS 

2-3A cl.0 Gl.0 

2-3AR Cl.0 cl.0 

2-78 cl.0 cl.0 

2-7f3R cl.0 xl.0 

=-' 2-12A Cl.0 cl.0 

2-12AR cl.0 Cl.0 

2-166 cl.0 cl.0 

2-166R Cl.0 Cl.0 

2-20A cl.0 cl.0 

2-20AR cl.0 Cl.0 

2-25A cl.0 Cl.0 

2-25AR 61.0 cl.0 

1.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

<I .o 
Cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 
cl.0 

Cl.0 
Cl.0 

cl.0 

Cl.0 
Cl.0 

-4 .o 

cl.0 
cl.0 

cl.0 

x1.0 

cl.0 

cl.0 

cl .o 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

1.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

4.0 
cl.0 

Cl.0 
Cl.0 
Cl.0 

Cl.0 
cl.0 
Cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 

Cl .o 

Cl.0 
Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl .o 

Cl.0 

cl.0 
Cl.0 

TOTAL FlD 

VOLATILES’ -. 
10 

<lo 

cl0 

40 

<lo 

<lo 

cl0 
cl0 

cl0 
<lo 
<lo 

cl0 
cl0 

<lo 

40 

cl0 

cl0 

Cl0 
<lo 

cl0 
cl0 

22 

23 

18 

17 

<lo 

<lo 

<IO 
cl0 

cl0 

Cl0 

- CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT RfSPONSE FACTOR 

FOR TOLuENE 
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BENZENE XYLENES . - . - . 



TABLE 1 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/FID @g/l) 

ETHYL- TOTAL FID 

SAMPLE BENZENE TOLUENE BENZENE XYLENES VOLATILES’ --. --_----__.- --_-.---- 
REPORTING 1.0 1.0 1.0 1.0 

LIMIT 

10 

2-30A <I .o cl.0 <l.O <l.O 

2-30AR Cl.0 <1 .o cl.0 Cl.0 

2-35A cl.0 cl.0 cl.0 cl.0 

2-35AR cl .o <l .o Cl .o Cl.0 

Z-376 <l.O Cl.0 Cl.0 <l.O 

2-37BR cl.0 Cl.0 Cl.0 Cl.0 

2-48A cl.0 <l.O Cl.0 Cl.0 

2-48AR <I .o cl.0 <I .o cl .o 

2-51B cl.0 <I .o cl.0 cl.0 

2-510R cl.0 Cl.0 cl.0 cl.0 

2-55A Cl.0 Cl.0 <I.0 Cl.0 

2-55AR cl.0 Cl.0 cl.0 <I.0 

2-56B cl.0 Cl.0 <l.O cl.0 

2-56BR <I .o <l.O Cl.0 Cl.0 

<lo 
cl0 
<lo 

-40 

cl0 
<lo 

<IO 
<IO 

<IO 
<IO 

<lo 

<IO 

<lo 

<IO 

-i; - 
6A-3B Cl.0 119 7.8 37 

6A-3BR Cl.0 114 7.2 39 

6A-88 Cl.0 cl.0 <I .o <l.O 

6A-8BR Cl.0 Cl.0 Cl.0 Cl.0 

_ . 
6A-12AD Cl.0 <l.O <l.O <l .o 
6A-12ADR cl.0 <I.0 Cl.0 <l.O 

6A-17A cl.0 <l.O Cl.0 <l.O 
6&17AR <l.O cl.0 Cl.0 Cl.0 

6A-228 Cl.0 <l.O cl.0 Cl.0 
6A-22BR <l.O Cl.0 cl.0 cl.0 

6A-27A <l.O cl.0 Cl.0 cl.0 
6A-27AR Cl.0 Cl.0 11.0 cl.0 

,"--\ 

2,352 
2,288 

<lo 

<-lo 

<IO 

<IO 

Cl0 

<lO 

<lo 
<IO 

<IO 
<IO 

- CALCULATED USlNG Ttif SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PfAKS AND THEINSTRUMENT RESPONSE FACTOR 
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TARGET Project MNCN2 

1 TABLE 

ANALYTE CONCENTRATIONS VIA GC/FID (pg/l) 

SAMPLE ---. 

ETHYL- TOTAL FID 

BENZENE TOLUENE BENZENE XYLENES VOLATILES’ 

REPORTING 

LIMIT 

6A-318 
6A-31 BR 

6A-38A 

6A-38AR 

6A-44A 

6A-44AR 

6A-48A 

6A-48AR 

7-10A 

7- 1 OAR 

7-14B 

7-14BR 
I 

7-178 

7-?78R 
I 

i; -_ 

Arc-8 

ANC-8R 

__, FMB-1 
FMB-I R 

NFCB-2 

NFCB-2R 

SPS-9 

SPS-9R 

SPS2-5 

SPSZ-5R 

1.0 

Cl.0 
cl.0 

Cl.0 

Cl.0 

Cl:0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
cl.0 

Cl.0 

4,O 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 

Cl .o 

Cl.0 

Cl.0 

Cl.0 

Cl .o 

Cl.0 

1.0 

cl.0 
cl.0 

cl.0 

Cl.0 

<I .o 
cl.0 

cl.0 

Cl.0 

cl .o 

Cl.0 

cl.0 
Cl.0 

Cl.0 

Cl.0 

<1 .o 

Cl.0 

Cl.0 
Cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

1.0 

cl.0 
cl.0 

<I .o 

cl.0 

20 

18 

Cl.0 

Cl.0 

Cl .o 
Cl.0 

cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

1.0 

cl.0 
cl.0 

cl.0 

4 .o 

33 

29 

cl.0 

cl .o 

Cl.0 

cl.0 

cl.0 

<I .o 

Cl .o 

Cl.0 

Cl.0 

Cl .o 

cl.0 
Cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

10 

cl0 
<IO 

<lo 
cl0 

1,216 

897 

cl0 

cl0 

<IO 

cl0 

<IO 

<lo 

cl0 

<lo 

cl0 

cl0 

<IO 
cl0 

<lo 
cl0 

<IO 
cl0 

<IO 

<IO 

- CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AN0 THE INSTRUMENT RESPONSE FACTOR 

FOR TOCUENE 

1-12 



TABLE 1 

TARGET Project MNCNZ 

ANALYTE CONCENTRATIONS VIA GC/FID @g/I) 

SAMPLE 

REPORTING 

BENZENE TOLUENE 

1.0 1.0 

LIMIT 

SPSZ-14 

SPSZ-14R 
cl.0 

<l .o 

SPSZ-21 

SPS2-21 R 
Cl.0 
<I .o 

1026 Cl.0 
1026R <I .o 

1027 cl.0 

1027R Cl.0 

FIELD DUPLICATE ANALYSIS 
I‘-, 

2-7A cl.0 

2-7AD Cl.0 

I 

Z-98 I Cl.0 

2-9BD 1 cl.0 

-ii -. Z-148 cl.0 

Z-1480 cl.0 

Z-198 cl.0 

2-l 9BD <I .o 

a-. 
2-25A Cl.0 

2-25AD cl.0 

2-30A Cl.0 
2-30AD x1.0 

. . 2-35A cl.0 
2-35AD cl.0 

2-36A cl.0 
2-36AD cl.0 

,/- -I 

<I .o 

<I .o 

cl.0 

cl.0 

cl.0 
Cl.0 

<I .o 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

c3.0 

Cl.0 

cl.0 

cl.0 
Cl.0 

cl.0 

Cl.0 

ETHYL- 

BENZENE . - - 
1.0 

cl.0 

cl.0 

<I .o 

Cl.0 

cl .o 
Cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 
Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl .o 

Cl.0 

cl.0 

cl.0 
cl .o 

cl.0 

cl.0 

TOTAL FlD 

XYLENES VOLATILES’ .._ _ - 
10 1.0 

cl .o 

Cl.0 

Cl.0 

cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 

<I .o' 
cl.0 

x1.0 

cl.0 

cl.0 

cl.0 

cl .o 

cl .o 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl .o 

Cl.0 

(10 
<lo 

<lo 

<IO 

cl0 
<lo 

<IO 
<IO 

,- 
-=lO 
<IO 

<lo 

Cl0 

<IO 

<lo 

cl0 . 
<IO 
cl0 

<IO 

cl0 

Cl0 

Cl0 

cl0 

- CALCULATE0 USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AN0 THf INSTRUMENT RESPONSE FACTOR 
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_ 
TARGET.Project MNCN2 

TABLE 1 

ANALYTE CONCENTRATIONS VIA GC/FID &g/l) 

SAMPLE _ 

ETHYL- TOTAL FID 

BENZENE TOLUENE BENZENE XYLENES VOLATILES’ ._- ..,__ --- -. _-___----. --. 
REPORTlNG 

LIMIT 

1.0 10 

Z-408 cl.0 
2-40BD cl.0 

<IO 
<IO 

Z-438 cl.0 
Z-4380 <1 .o 

cl0 
cl0 

Z-488 

2-48BD 
cl.0 - 
cl.0 

2-!%A 
2-55AD 

cl .o 
cl.0 

2-60A cl .o 
2-60AD cl.0 

<lo 
Cl0 

-=lO 
cl0 

cl0 
Cl0 

6A-6B cl.0 

6A-6BD Cl.0 

6A-12A <I.0 
6A-12AD cl.0 

1.0 

cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

<l.O 

<I.0 

cl .o 

<l .o 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

<I .o 

cl.0 

Cl.0 
cl.0 

cl.0 

<I.0 

cl.0 

cl.0 

<I.0 

11.0 

<l.O 
Cl.0 

1.0 

<I .o 

cl.0 

cl.0 

cl.0 

Cl.0 

cl -0 

<l .o 

Cl.0 

<I.0 
cl .o 

cl.0 

Cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

<I .o 

Cl.0 

Cl.0 

<I.0 

Cl.0 

<I .o 
Cl.0 

cl.0 
<I.0 

1.0 

<1 .o 

Cl.0 

cl.0 
<l .o 

Cl.0 
cl .o 

cl.0 
cl.0 

cl .o 
cl.0 

cl.0 

Cl.0 

1.4 
<1 .o 

Cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

<I.0 

<I .o 

cl.0 

Cl.0 

Cl.0 

cl.0 
cl.0 

<IO 
<70 

cl0 
cl0 

il 0. 

6A-17A cl.0 
6A- 17AD <l .o 

-=I0 

cl0 

6A-238 

6A-23BD 

cl.0 

cl.0 

Cl0 

<lo 

-- 
6A-28B 

6A-28BD 

<l.O 

cl.0 

<lo 
<lo 

6A-388 cl.0 
6A-38BD cl.0 

<lo 

<lo 

6A-42A <l.O 
6A-42AD Cl.0 

<IO 
<IO 

6A-468 Cl.0 
6A-46BQ cl.0 

Cl0 
<lo 

- CALCULATE0 USlNG THE SUM OF THE AREAS OF ALL INTfGRATfO CHROMATOGRAM PEAKS ANO Ttff INSTRUMENT RESPONSE FACTOR 

FOR TOLUfNf 
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SAMPLE -._. -. _. 
REPORTING 

LIMIT 

6A-498 

6A-49BD 

7-3A 

7-3AD 

7-88 

7-8BD 

7-l 38 
7-13BD 

ANC-4 
,"ri.*. 

ANCdD 

SPS-3 

SPS-30 

- ii SPSZ-10 
SPSZ-1 OD 

SPS2-20 

SPSZ-200 

VTB-2 

VTB-2D 

1 TABLE 

TARGET.Projed MNCN2 

ANALYTE CONCENTRATIONS VIA GC/FID @g/l) 

ETHYL- TOTAL FID 

BENZENE TOLUENE f3ENZENE XYLENES VOLATILES’ . . - . .---. --_--. .._ __ 

LABORATORY BLANKS 

1.0 

cl.0 

Cl.0 

<I .o 

es.0 

Cl.0 
Cl.0 

Cl .o 
Cl.0 

Cl.0 

xl.0 

Cl.0 

<l .o 

Cl.0 

Cl.0 

cl.0 

<I .o 

Cl.0 

Cl.0 

2-3Af3 cl.0 
2-7BB Cl.0 
2- 12AB <I .o 
2-16BB cl.0 

,, a* 2-20AB es.0 
2-25AB Cl.0 

1.0 

cl.0 

cl .o 

cl .o 

cl .o 

1.2 
Cl.0 

Cl.0 

Cl.0 

cl.0 
cl.0 

<I .o 

cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

1.0 

cl .o 

Cl.0 

cl.0 

<I .o 

cl.0 
cl.0 

cl .o 

cl.0 

<1 .o 
cl.0 

Cl.0 

Cl.0 

x1.0 
Cl.0 

x1.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

-=I.0 
cl.0 
Cl.0 

Cl.0 

Cl.0 

1.0 10 

cl.0 

<l .o 

-40 

<IO 

cl.0 
<I .o 

-=lO 
Cl0 

42 806 
41 797 

cl.0 

<I .o 

cl .o 

cl.0 

Cl.0 
cl.0 

Cl.0 
Cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

Cl .o 
cl.0 

Cl.0 

cl.0 

Cl.0 

<lo 
<IO 

c-lo 
<IO 

Cl0 

cl0 

<IO 
cl0 

<lo 

<IO 

Cl0 

Cl0 

cl0 

Cl0 
cl0 
<IO 

-=I0 

<IO 

- CALCULATED USING THE SUM OF THE AREAS OF ALL INTfGRA-TfO CHROMATOGRAM PEAKS AN0 THE Iti.$TRUMENT RESPONSE FACTOR 

FOR TOLYENE 
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_ 
TARGET Project MNCNZ 

TABLE 1 

ANALYTE CONCENTRATIONS VIA GC/FID @g/i) 

SAMPLE 

REPORTING 

LIMIT 

2-30AB 

2-35AB 
2-370B 

2-48AB 

2-51 BB 

2-54BB 

2-55AB 

2-5688 
2-6388 

6A-3BB 
6A-8BB 
6A-12ADB 

6A- 17AB 

6A-22BB 

6A-27AB 

6A-31 BB 

6A-38AB 
6A-44AB 

6A-48AB 

7-IOAB 

i; -. 7-1488 

7-17BB 

ANC-8l3 

~FMB-1 B -.. 

NFCB-2B 

SPS-9B 

.SPS2-5B 

SPS2-148 

SPS2-21 B 

VTB-4B 

10266 
10278 

BENZENE TOLUENE 

1.0 1.0 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 

cl .o 
cl.0 

cl.0 
cl.0 

<I .o 

cl.0 

cl.0 

Cl.0 
cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

<l.O 

cl.0 

cl.0 

41.0 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 
cl.0 

cl.0 
Cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 

<1 .o 
cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

ETHYL- 

f3ENZENE _. 
1.0 

cl .o 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl .o 

Cl.0 

Cl .o 

Cl.0 

Cl.0 

cl.0 
cl.0 

ct.0 
<1 .o 

Cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 

<I .o 

Cl.0 

cl.0 

cl.0 

q1.0 

<I .o 

cl.0 

cl.0 

<1 .o 

cl.0 

cl.0 

Cl.0 
Cl.0 

1.0 

cl.0 

Cl.0 

Cl.0 

cl.0 
cl .o 

<I .o 

cl .o 

Cl.0 
cl.0 

cl.0 

cl .o 

cl .o 
<l .o 

Cl.0 

<1 .o 
cl.0 

<l .o 
cl.0 

<1 .o 

<I .o 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
Cl.0 

<l .o 

Cl.0 

Cl.0 

Cl.0 

TOTAL f IO 

XYLENES VOLATILES’ --._ - .---- -- 
10 

<IO 

<lo 

40 

<lo 

cl0 

cl0 

Cl0 

<lo 
<IO 

Cl0 

<lo 
<lo 
cl0 

cl0 

<lo 
<lo 

<lo 
<IO 

<lo 

cl0 

cl0 

Cl0 
x10 

Cl0 

cl0 

Cl0 

Cl0 

Cl0 

cl0 

<lo 

Cl0 

cl0 

- CALCUA TED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THf IiiTRlJhfENT RESPONSE FACTOR 

FOR TOLUENE 
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TAiLE 2 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/ECD @g/l) 

SAMPLE 1lDCE CHZCIZ t12DCE IlDCA cl2DCE CHCX? 1llTCA cc14 TCE 112TCA PCE ______-.----_ -.--- - 
REPORTING 
LlMlT 

2-1A 
2-18 
2-2A 

2-2B 

2-3A 

2-36 

2-4A 
2-48 

2-5A 

2-58 

2-6A 
2-6B 
2-7A 
2-78 
2-8A 
2-p& 

2- 
2-90 

2-10A 

2-108 
2-71A 

2-118 

2-,!2A.. 
2-128 

2-13A 

2-138 
2-14A 

2-148 
2-15A 

2-158 
2-16A 

2-16B 
2-l7A 

2-178 

2-l8A 

2-l 8B 
2-19A 

2-l 9B 
2-20A 

2-208 
2-'--** 

2-k I.2 

2-22A 

1.0 

cl.0 
Cl.0 
Cl.0 
cl .o 

<1 .o 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 
<7 .o 

<1 .o 
Cl.0 

<A .o 

cl.0 
<I.0 

<I .o 

cl.0 

<I .o 

<I .o 

<I .o 

cl.0 

2.8 

2.7 

1.7 

2.0 
Cl.0 

Cl.0 
1.7. 

3.3 
18 

18 

20 

22 

7.5 

9.4 

cl.0 
Cl .o 

9.2 
20 
68 

86 
19 

1.0 

cl.0 
-=I.0 
cl.0 

Cl.0 

cl.0 
Cl.0 

Cl.0 

x1.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 
cl .o 
Cl.0 
Cl.0 
Cl.0 

Cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
Cl.0 

cl .o 

Cl.0 

cl.0 
Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl .o 
Cl.0 

Cl.0 

Cl.0 
Cl.0 

Cl .o 

c1.0. 
Cl.0 

1.0 

cl.0 
Cl.0 
Cl.0 

Cl.0 

cl.0 

Cl.0 

cl .o 

Cl.0 

cl.0 

Cl.0 
cl.0 

Cl.0 
4 .o 
Cl.0 

Cl.0 
Cl.0 

Cl .o 
cl.0 

cl.0 

Cl .o 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
Cl.0 

K1.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

<7 .o 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
<7 .o 

Cl.0 

cl .o 
Cl.0 
<l .o 

Cl.0 
Cl.0 

1.0 

cl.0 
cl.0 
Cl.0 
c-l.0 

Cl.0 
cl .o 

4 .o 
cl.0 

cl.0 

Cl.0 

1.3 

3.1 
X1.0 

3.0 
Cl.0 

Cl.0 

Cl.0 
cl.0 

Cl .o 

cl.0 

cl.0 

cl .o 
3.9 

6.0 

Cl.0 

2.1 

Cl.0 

cl.0 
Cl.0 

Cl.0 

4.2 

5.3 

20 

28 

Cl .o 

d1.0 

Cl.0 

d1.0 
d1.0 

Cl.0 
73 

100 
cl.0 

ANAL YTE ABBREVIA 110~s ~EFINEO A T THE END OF THE TABLE 

1.0 

dl.0 
e1.0 
cl.0 
cl.0 

cl.0 
cl.0 

x1.0 
cl.0 

Cl.0 

cl.0 
cl.0 

cl .o 
cl.0 
cl.0 
cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

<l .o 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

<1 .o 

cl .o 

cl.0 
cl.0 

cl .o 
x1.0 

Cl.0 
Cl .o 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 
Cl.0 

Cl.0 
cl.0 
Cl.0 

Cl.0 

2-l. 

1.0 

cl .o 

cl.0 

cl.0 

cl.0 

cl.0 

410 
Cl.0 

Cl.0 

Cl.0 

cl.0 
cl.0 

Cl.0 
<1 .o 
cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 
Cl.0 

Cl.0 

cl.0 

e1.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

Cl .o 

cl.0 
Cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 

cl .o 

<1 .o 

cl.0 

cl.0 
Cl.0 

4 .o 
Cl.0 

<l .o 

<l .o 

<I .o 

1.0 

x1.0 
cl.0 
<l .o 

cl .o 

Cl.0 

cl.0 

Cl.0 
Cl.0 

4.0 

1.8 

5.4 
6.8 
21 
83 

3.7 
14 

<l .o 
4.0 

cl.0 

cl.0 

4.1 

12 

60 

79 

3.5 

5.1 
Cl.0 

2.0 

1.2 

1.9 

5.5 
6.0 

15 

21 

2.3 

3.4 

x1.0 
<1 .o 

14 
33 
33 

35 

Cl.0 

1.0 

cl.0 
cl.0 

cl.0 
<l .o 

cl.0 
cl .o 

cl .o 
Cl.0 

<1 .o 

cl.0 

cl.0 

51.0 
cl .o 
x1.0 
Cl .o 

Cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

<l.O 

<1 .o 

cl.0 

Cl.0 

Cl.0 

cl .o 
-=l .o 

x1.0 
cl .o 

cl.0 
<1 .o 

cl.0 

cl.0 

cl.0 

<l .o 
<I .o 

cl.0 
cl.0 

<1 .o 

<I .o 
cl .o 

cl .o 

cl.0 

1.0 

<l-O 
<1 .o 

cl.0 
cl.0 

cl.0 
21 .o 

cl.0 
Cl.0 

cl.0 

cl.0 

l-5 
2.6 
1.0 
8.8 

cl.0 
cl.0 

cl.0 

<1 .o 

cl.0 
Cl.0 

cl.0 

cl.0 

1.7 

3.3 

cl.0 

x1.0 

cl .o 
cl.0 

cl.0 

cl.0 
Cl.0 

x1.0 

cl.0 

cl.0 

cl .o 
cl.0 

<l .o 

cl.0 

cl.0 
Cl.0 

-=l .o 

1.7 
cl.0 

1.0 

cl.0 
cl .o 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

4 .o 

Cl.0 

Cl.0 

Cl.0 
cl .o 
-=l.O 
x1.0 
cl.0 

cl.0 
cl.0 

Cl.0 

cl .o 

Cl.0 

x1.0 
cl.0 

cl.0 

Cl.0 

cl.0 

<l .o 

cl .o 
x1.0 

Cl.0 
cl.0 

Cl.0 

Cl.0 

x1.0 

Cl.0 

Cl.0 
Cl.0 

<I .o 

cl.0 
e1.0 

<1 .o 

Cl.0 
Cl.0 

1 .o 

a.0 
cl.0 
il.0 

4.0 

cl.0 

<l .o 

<l .o 
Cl.0 

cl .o 

1.8 

24 

17 
Cl.0 

2.7 
cl .o 
<1 .o 

cl.0 
cl.0 
<1 .o 

a.0 
cl.0 

cl.0 

4.5 

11.0 

2.0 

3.4 

Cl.0 
Cl.0 

Cl.0 

cl.0 

1.9 

2.7 

1.1 

1.9 

Cl.0 

Cl.0 
e1.0 

cl.0 

<1 .o 
cl.0 

cl .o 

cl.0 
Cl.0 



TABLE 2 

TARGET Project MNCN2 

iMPLE 
PORTING 
AT 

22B 
23A 
,236 

.24A 

,248 

.25A 

,258 
.26A 

,268 
.27A 

.27B 

.28A 

-288 

.29A 

-298 
-3OA 
-306 
-3lA 

-318 

-32A 

-326 
-33A 

:33B 

-34A 

-348 

-35A 

-35B 

-36A 

-366 

-37A 

-378 
-38A 

-388 
-39A 

-39B 

-4OA 

-4OB 

-41A 

-418 

-42A 

-428 
-43A 

-438 

-. 

1lOCE CH2C12 
1.0 1.0 

63 
cl.0 

67 

cl.0 

I1 

1.6 
2.2 

21 

23 
95 

702 

32 

61 
a.0 

15 

cl.0 
2.4 

1.7 

1.8 
2.7 

4.7 

7.7 
15 

6.5 

<I .o 

1.3 

4.3 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 
<I .o 

<l.O 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
31 

25 

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/i) 

<I .o 

cl.0 

Cl .o 

4.4 
<I .o 

1.6 

1.7 
cl.0 

cl.0 
cl.0 

Cl.0 
<l .o 

Cl.0 

<1 .o 

Cl.0 

-=l.O 
Cl.0 

Cl.0 

I.2 
3.2 

Cl.0 

<l.O 

4.9 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

<I .o 

Cl.0 

Cl.0 

<I .o 

<l .o 
Cl.0 

Cl.0 

cl.0 

cl .o 

cl.0 

Cl.0 
cl.0 

Cl .o 

<I.0 

cl.0 

tl2OCE 
1.0 

cl.0 
Cl.0 
Cl.0 

cl.0 

Cl.0 

Cl.0 

<l.O 
cl .o 

Cl.0 
Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
cl.0 

cl.0 

Cl.0 

4.0 

Cl.0 

cl.0 

cl.0 

e1.0 

cl.0 

cl.0 

el.0 

cl.0 
Cl.0 
cl.0 

Cl.0 

cl.0 

cl.0 
Cl.0 
Cl.0 

<I .o 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

<I.0 

Cl.0 

1lOCA 
1.0 

20 
cl.0 

14 

cl.0 
cl.0 
cl.0 
cl.0 

2.4 

5.2 
14 

23 

10 

30 

1.6 

21 
Cl.0 

3.7 
cl.0 

cl.0 

1.5 

6.9 

5.1 
16 

<1 .o 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 
cl.0 

cl.0 

<1 .o 

cl.0 

<l .o 
cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
<I.0 

Cl.0 

cl20CE -._-. ~. 
1.0 

7.8 
cl.0 
cl .o 

cl.0 

Cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

3.7 

22 
Cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

<l.O 

Cl .o 

Cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

<l.O 
cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
cl.0 

Cl.0 

ANALYTE A86REVfATlONS DEFINED AT THE END OF THE TABLE 

2-2 

1.0 

cl.0 
Cl.0 
cl.0 

cl .o 

cl .o 

cl.0 

cl.0 

cl.0 

cl.0 
Cl.0 

c-l.0 
Cl .o 

cl .o 

el.0 
4.0 
-=I.0 
Cl.0 

Cl.0 
cl.0 

<I .o 

cl.0 

<I .o 
x1.0 

cl .o 

<I .o 

Cl.0 

c-l.0 

<l .o 

Cl.0 

cl.0 

Cl.0 
cl.0 

<I.0 

cl.0 
cl.0 

cl.0 

<I.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

CHC15 1llTCA ..---.--.----. . 
1.0 

4.3 
Cl.0 

a.9 

<l .o 

1.8 

Cl.0 

4 .o 

1.9 

2.3 

5.1 
8.9 

14 
41 

83 

294 

7.7 
16 

<I .o 
cl.0 

1.9 

4.1 
4.8 
10 

4 .o 
cl .o 
cl.0 
cl.0 
Cl.0 
<l .o 
cl.0 

1.0 
cl .o 

1.6 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

1.1 
Cl.0 

cc14 - 
1.0 

Cl.0 
e1.0 
Cl.0 

<I .o 

el.0 

cl.0 

<l .o 

cl.0 

<l .o 
cl.0 

cl.0 
<I .o 

<l .o 
cl.0 

Cl.0 

cl.0 
cl.0 
Cl.0 

Cl.0 

<l .o 
Cl.0 

cl.0 

cl.0 
cl .o 

<I.0 

cl.0 

cl.0 

<I.0 
cl.0 

cl.0 
cl.0 

cl.0 

cl.0 
cl.0 
<I .o 

Cl.0 

cl.0 

Cl .o 

Cl.0 

Cl.0 

Cl .o 

Cl.0 

Cl.0 

TCE 112TCA PCE 
‘1.0 1.0 1.0 

el.0 
4 .o 
-=I.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl .o 

cl.0 
Cl.0 

xl.0 

cl.0 
cl.0 
cl.0 

cl.0 

Cl.0 

cl .o 

cl.0 

Cl.0 
Cl.0 

e1.0 

Cl.0 

<I.0 

<1 .o 

Cl.0 
x1.0 

cl.0 

cl.0 

Cl.0 

<I .o 
Cl.0 

cl.0 
<I .o 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 
cl.0 

cl .o- 

Cl.0 

<I .o 

Cl .o 

Cl.0 

-4 .o 

Cl .o 
cl.0 

Cl.0 
Cl.0 

Cl.0 

x1.0 

Cl .o 

Cl.0 
e1.0 

<I .o 
cl.0 

(1 .o 
Cl.0 
Cl.0 
Cl.0 
cl .o 
Cl.0 
4.0. 
cl.0 

Cl.0 

cl.0 
Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
(1 .o 

Cl .o 
Cl.0 

Cl.0 

cl.0 

Cl.0 

Kl.0 

cl.0 
cl.0 

Cl.0 
cl.0 

1.6 
Cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 

Cl .o 

Cl.0 

1.1 
cl.0 

3.6 

cl.0 

2.0 
4.0 I -. 

<I .o 
cl.0 

<I .o 

cl.0 

1.3 

1.7 

5.2 
Cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

<I .o 
Cl.0 

1.7 
cl .o 
x1.0 
x1.0 
Cl.0 
cl.0 
<I .o 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 



TABLE 2 

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/i) 

TARGET Project MNCN2 

SAMPLE 1lOCE CH2Cl2 t12ocx IlOCA cl2OCE CHC13 1llTCA cc14 TCE 1lZTCA PCE _ - -.---- -- 
REPORTING 1.0 1.0 1.0 1.0 1.0 1.0 
LIMIT 

2-44A 

2-448 
2-45A 
2-456 
2-46A 
2-468 
2-47A 
2-47B 
2-48A 

2-488 

2-49A 

2-49B 
2-50A 

2-50B 

2-51A 
2- .5;"" 

2-t 

2-528 
2-53A 
2-538 
2-54A 

2-548 

255A.. 
2-558 

2-56A 

2-568 
2-57A 

2-578 

2-58A 

2-588 

2-59A 
2-59B 
2-60A 

2-605 

2-61A 
2-618 
2-62A 
2-628 

2-63A 

Z-638 
/c- 

‘4 .o 
cl.0 

Cl.0 
Cl:0 
<I .o 
<1:0 
cl:0 
cl.0 
Cl.0 

cl.0 

4 .o 

cl .o 

cl.0 

cl.0 

cl.0 
Cl.0 
cl.0 
Cl.0 
cl.0 

<l .o 
Cl.0 

Cl.0 

cl.0 
Cl.0 

-=I .o 

Cl.0 

Cl.0 

cl.0 
<1 .o--- 

Cl.0 

cl.0 
cl.0 
cl.0 

Cl.0 

cl.0 
cl.0 
Cl.0 
cl.0 

Cl.0 

cl.0 

SA--ifi Cl.0 
;A-10 Cl.0 

cl.0 

Cl .o 

cl.0 
Cl .o 
Cl.0 
Cl.0 
cl .o 
Cl.0 

cl .o 
<A .o 

cl.0 

Cl.0 

<I .o 

<I .o 
Cl.0 

Cl.0 
Cl.0 
<I .o 
cl.0 

<I .o 

x1.0 

<I .o 
Cl.0 

Cl.0 

Cl.0 

<I.0 

<7 .o 

cl .o 

cl.0 

cl.0 

Cl.0 

e1.0 

cl.0 
cl.0 
Cl.0 

Cl.0 
Cl.0 
Cl.0 

cl.0 

cl.0 

Cl.0 
Cl.0 

e1.0 
Cl .o 
Cl.0 
Cl.0 
cl.0 
<1 .o 
Cl.0 
Cl.0 
Cl.0 

.cl.O 

cl.0 

4 .o 

cl.0 
Cl.0 

Cl.0 
Cl.0 

cl.0 
<I .o 
<1 .o 
cl.0 

cl.0 

cl.0 

<I .o 
Cl.0 

Cl.0 

Cl.0 

cl.0 

e1.0 

Cl.0 

cl.0 
cl.0 

Cl.0 
Cl.0 

cl.0 

Cl.0 
cl.0 
cl.0 
-=I.0 

Cl.0 

el.0 

cl.0 
el.0 

Cl.0 

Cl.0 
<1 .o 
<I .o 
Cl.0 
<I .o 
ct.0 
cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 
cl.0 

cl.0 
cl.0 

Cl.0 
cl .o 
Cl.0 

Cl.0 
<I .o 

cl.0 

cl.0 
cl.0 

Cl.0 

Cl.0 

cl.0 

<I .o 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 - 

d1.0 
cl.0 
Cl.0 
-=I.0 

Cl.0 

Cl.0 

Cl.0 

. cl.0 

<l .o 

<1 .o 

cl.0 
Cl.0 
Cl.0 
Cl.0 
cl.0 
<I.0 

cl.0 
cl .o 

Cl.0 

x1.0 

4 .o 
cl.0 

cl.0 

cl.0 
Cl.0 
cl.0 

<l .o 
Cl.0 

Cl.0 

cl.0 
cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 
G1.0 

cl.0 

Cl.0 

cl.0 
d1.0 
4.0 

Cl.0 
Cl.0 

<1 .o 

cl.0 

1.0 

-4 .o 

cl.0 

cl.0 
cl .o 

<I .o 

cl.0 

cl.0 
cl.0 

cl.0 

cl .o 

Cl.0 

+=l .o 
cl.0 

cl.0 

Cl.0 
cl.0 

cl.0 
Cl.0 
Cl.0 
cl .o 

Cl .o 

cl.0 
Cl.0 

<I .o 

Cl.0 
<l.O 

a.0 

cl.0 

d-l .o 

Cl.0 

d1.0 

<I .o 
cl.0 

d1.0 

Cl.0 
cl.0 
cl.0 
cl.0 

cl.0 

<I .o 

Cl.0 

<l .o 

1.0 

<I .o 

cl.0 

cl.0 
cl.0 
Cl.0 
Cl.0 
4 .o 

1.0 
c-l.0 

cl.0 

x1.0 

<1 .o 

cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 
cl.0 
<I .o 
4 .o 

Cl.0 

<l .o 
cl.0 

Cl.0 

cl.0 

Cl.0 

<I .o 

1.5 

Cl.0 

Cl.0 

x7.0 

Cl.0 
cl.0 

cl.0 

cl.0 
Cl.0 
Cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

1.0 

<1 .o 

<1 .o 

cl.0 
Cl.0 
Cl.0 
x1.0 
<l .o 
xl.0 
<I .o 

cl.0 

cl.0 

Cl.0 
cl.0 

cl.0 
Cl .o 
Cl.0 

Cl .o 
<I .o 
Cl.0 

cl.0 
cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

-=I.0 

Cl .o 

<l .o 

cl.0 

dl.0 

<I.0 

cl.0 
<I.0 
x1.0 

Cl.0 
<I.0 

cl.0 
cl.0 

cl.0 

<I .o 

cl.0 

cl .o 

cl.0 

xl.0 

4 .o 
cl .o 
Cl.0 
Cl.0 
4 .o 

3.8 

e1.0 

cl.0 

Cl.0 

cl.0 
cl.0 

<l .o 

cl.0 
cl.0 

cl.0 
cl.0 
<1 .o 
Cl .o 

<I.0 

<l.O 
<I .o 

cl.0 

cl .o 

<l.O 

I.3 

3.0 

1.4 

2.6 

cl.0 
cl.0 
e1.0 

3.5 

cl.0 
x1.0 
cl.0 
x1.0 

Cl.0 

cl.0 

cl.0 

cl.0 

ANAL YTE AEBREVIA TIONS DEFINED A T THE, END OF THE TABLE 

1.0 

Cl.0 

Cl.0 

cl .o 

<1 .o 

4 .o 

cl.0 
e1.0 

Cl.0 

cl.0 
Cl.0 

cl.0 

Cl.0 

<I .o 
Cl.0 

<I .o 

Cl.0 
-4 .o 
Cl.0 
Cl.0 

d1.0 

<l.O 

cl.0 

<I .o 

<I.0 

Cl.0 

<I .o 

Cl.0 

cl .o 

Cl.0 

d1.0 

cl.0 
Cl.0 
cl.0 

cl.0 

x1.0 
cl.0 

cl.0 
Cl.0 

cl.0 

cl.0 

<l .o 

cl.0 

1.0 

4 .o 
<l .o 
Cl.0 
cl.0 

<I .o 
Cl.0 
<I.0 
cl.0 

4 .o 

cl.0 

-4 .o 

<1 .o 

d1.0 

<l.O 

cl.0 
4.0 

Cl.0 
Cl.0 
4 .o 
cl.0 

cl.0 

-4 .o 
cl.0 

cl.0 

4 .o 

cl.0 

cl.0 

cl.0 

cl.0 

Cl .o 

cl.0 

cl.0 
cl.0 

cl.0 

cl .o 
cl.0 
cl.0 
cl.0 

<I .o 

4.0 

<I .o 

4.b 

2-3 



TABLE 2 

TARGET Project MNCN2 

AMPLE --- 
EPORTING 

MIT 

1lOCE CHZCl2 ._ ..-- -- -.---- 
1.0 1.0 

A-2A cl.0 

A-2B cl.0 

A-3A Cl.0 

A-3B 21 

A-4A 1.8 

A-5A a.0 

,A-5B cl.0 

A-6A cl.0 

,A-68 Cl.0 

A-7A cl.0 

,A-8A cl.0 

,A-8B Cl.0 
<A-9A Cl .o 

IA-98 cl.0 

)A-1OA Cl.0 

<A-IOB Cl.0 

CA-IlA cl.0 

~A-178 6.9 
)A-12A cl.0 

+A-128 cl.0 

IA-13A cl.0 
!A-138 cl.0 
IA:144 cl.0 
,A-148 cl.0 

,A-15A cl.0 
IA-158 cl.0 

iA-16A <I .o 
;A-16B cl.0 

;A-17A c1.0'. 

;A-17B <1 .o 

iA-18A Cl.0 
iA-18B Cl.0 
iA-19A Cl.0 
;A-19B Cl.0 
iA-20A Cl.0 
iA-20B Cl.0 

iA-21A Cl.0 

iA- Cl.0 
iA-22A ci.0 

iA- Cl.0 

iA-23A Cl.0 

iA-23B Cl.0 

iA-24A Cl.0 

ANALYTE CONCENTRATIONS VIA GC/ECD @g/l) 

3.1 
<I .o 

cl.0 

cl .o 

x1.0 

<l .o 
cl.0 
cl.0 

cl.0 
cl.0 

1.1 

3.2 

2.1 
2.3 

2.2 
Cl.0 
cl.0 

cl.0 
cl.0 

cl.0 

cl .o 
Cl.0 

Cl.0 

cl.0 

cl.0 

cl .o 

cl.0 

<l .o 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
cl.0 
Cl.0 

cl.0 
Cl.0 

Cl.0 
Cl.0 

x1.0 

Cl.0 

Cl.0 

Cl.0 

tl2OCE . . . ..- -- 
1.0 

cl.0 

Cl.0 

Cl.0 
<I .o 

x1.0 

<I .o 

<I.0 

Cl.0 
cl.0 

Cl.0 

x1.0 
Cl.0 
K1.0 
<I .o 

Cl.0 

Cl.0 

<I.0 

Cl.0 

cl.0 
cl.0 

Cl.0 
Cl.0 
Cl.0 

Cl.0 

q1.0 

cl.0 

cl.0 

Cl..0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
cl.0 
cl.0 

cl.0 
Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

.,. 1lOCA cl20CE CHCIJ 1tlTCA cc14 TCE ll2TCA PCE .- _-__--.----- 
1.0 1.0 1.0 

<1 .o 

cl.0 
cl.0 

201 

7.6 

cl.0 

cl.0 
cl.0 

Cl.0 
al.0 

cl.0 

Cl.0 
Cl.0 

cl.0 
cl.0 

Cl.0 

Cl.0 

14 

Cl.0 

4.0 

Cl.0 
Cl.0 
Cl.0 

Cl.0 

c-l .o 

Cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 
Cl.0 

Cl.0 

d.0 

Cl.0 
cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

<I .o 
cl.0 

cl.0 
cl.0 

cl.0 

cl .o 

cl.0 
Cl.0 

cl.0 

<l .o 

Cl.0 
<1 .o 
Cl.0 
cl.0 

<I .o 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
Cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl .o 

<I.0 

cl.0 
cl.0 

cl.0 
cl.0 
cl.0 

Cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

-Cl .o 

1.0 

Cl.0 
Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
a.0 

cl.0 
Cl.0 

<l.O 

Cl.0 
4.0 
x1.0 

-4 .o 
cl.0 

Cl.0 

4 .o 

a.0 
Cl.0 
Cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

<l .o 

cl .o 

cl.0 

cl.0 
Cl.0 
cl.0 
cl.0 

Cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

<I .o 
2.2 

4.4 
1,180 

cl.0 

4.0 

cl.0 
Cl.0 

cl.0 
e-l.0 

Cl.0 

<I .o 
Cl.0 

cl.0 
Cl.0 

<I .o 
Cl.0 

3.7 

3.1 

3.1 

Cl.0 
Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl .o 

Cl.0 

cl .o 

cl.0 

Cl.0 

Cl.0 
<I .o 

Cl.0 
1.4 

Cl.0 

4 .o 

Cl.0 

<I.0 
cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

1.0 

<I .o 
cl.0 

<I .o 

cl.0 
<I .o 

-4 .o 

<1 .o 
cl.0 

cl .o 
<l .o 

cl.0 
cl.0 
cl.0 
<I .o 

cl.0 

a<1 .o 

cl.0 

Cl.0 

4 .o 

cl.0 

Cl.0 
cl.0 
x1.0 

cl.0 

cl.0 

x1.0 

cl.0 

el.0 

Cl.0 

cl.0 

Cl.0 
cl .o 

c-l.0 
Cl.0 
Cl.0 

Cl.0 

cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

<l.O-- 

1.0 

Cl .o 

<I .o 

a.0 

Cl .o 
4 .o 

cl.0 

Cl .o 
Cl.0 

cl.0 
Cl.0 

cl.0 

<I .o 
cl.0 
4 .o 
4 .o 

<I .o 

cl.0 

cl.0 

4 .o 

cl.0 

Cl.0 
a.0 

<I .o 

Cl.0 

cl.0 

cl.0 

4 .o 

Cl.0 

cl.0 

el.0 

cl .o 

cl.0 

4 .o 
cl.0 

x1.0 
Cl.0 

Cl.0 
cl.0 
cl.0 

cl.0 

cl.0 

<I.0 

Cl.0 

ANALYTE ABBREWATIONS OEFINED AT THE END OF THE TASLE 

1.0 

cl.0 
4 .o 

Cl.0 
cl.0 

cl.0 

cl.0 

Cl.0 
Cl.0 

cl.0 
<I .o 

cl.0 

cl.0 
-=l .o 

Cl.0 
Cl.0 

-4.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 
Cl.0 

61 .o 
Cl.0 

Cl.0 

41 .o 

cl.0 

Cl.0 

<1 .o 

Cl.0 

Cl.0 
cl.0 

Cl.0 
Cl.0 

cl.0 
x1.0 

cl.0 
Cl.0 
cl.0 

cl.0 

Cl.0 

<l .o 

Cl.0 

I. 
2-4 

1 .o 

-4 .o 

cl.0 

4 .o 
cl .o 

Cl.0 

cl.0 

Cl.0 
a.0 

cl.0 
cl.0 

Cl.0 
cl.0 
Cl.0 

cl.0 
cl.0 

Cl.0 

cl .o 

cl.0 

Cl.0 
Cl.0 

<I.0 
cl.0 
<ItO 

Cl.0 

cl.0 

cl.0 

el.0 

x1.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 
<I.0 

Cl.0 
Cl .o 

cl.0 

Cl.0 
Cl.0 

cl.0 - 

cl.0 

<I .o 

Cl.0 



SAMPLE 
REPOtiTl& 

LIMIT 

1lDCE 
i:o 

6A-24B Cl.0 
6A-25A cl.0 

6A-25B <I .o 
6A-26A cl.0 
6A-26B cl.0 
6A-27A cl.0 

6A-27B cl.0 

6A-28A cl.0 

6A-28B Cl.0 
6A-29A Cl.0 
6A-29B Cl.0 

6A-30A cl .o 

6A-30B cl.0 

6A-31A Cl.0 

6A-31B cl.0 

6/“=-?A cl.0 

6, -LB cl.0 
6A-33B cl.0 
6A-34A cl.0 

6A-34B cl.0 

6A-35A cl.0 
6A-36A cl.0 

,6&36B <1 .o 

6A-37A Cl.0 

6A-37B cl.0 

6A-38A cl.0 

6A-388 cl.0 
6A-39A cl.0 
6A-39B Cl.0 

6A-40A cl.0 

6A-408 Cl.0 

6&41A cl.0 
6A-41B cl.0 

6A-42A x1.0 
6A-42B <1 .o 
6A-43A cl.0 
6A-43B cl.0 
6A-44A cl.0 
6A-448 Cl.0 

69434 cl.0 
6 B 3.9 
6A-46A cl.0 
6A-465 cl.0 

TABLE 2 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/ECD (yg/l) 

CH2Ci-Z 
1.0 

Cl.0 

<1 .o 
cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 
cl.0 
cl.0 
Cl.0 
cl.0 

cl.0 
Cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 
Cl.0 

Cl.0 

cl.0 
cl.0 

Cl .o 

cl.0 

Cl.0 

cl.0 

cl.0 

(1.0 
Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 
Cl.0 
Cl.0 
Cl.0 
cl.0 

Cl.0 

cl.0 
Cl.0 

t12DCE . .._ 
1.0 

cl.0 

-4 .o 

cl.0 

cl.0 

x1.0 
e1.0 

Cl .o 
cl.0 
Cl .o 

cl.0 
Cl.0 

cl.0 
cl.0 

Cl.0 
Cl.0 

K1.0 
Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 

d1.0 

cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 
cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

1lDCA cl2DCE CHCIJ 1llTCA cc14 TCE 112TCA PCE . . . . . _- ---.-- 
1.0 1.0 1.0 1.0 

<l .o 
cl.0 
<l .o 

4 .o 

cl.0 
cl.0 

cl.0 
cl.0 

cl.0 
cl.0 
Cl.0 

cl.0 
cl.0 

<l .o 
cl.0 

<l .o 

Cl.0 

3.7 

Cl.0 

Cl.0 
cl.0 

Cl .o 

cl.0 

Cl.0 

1.7 

4.4 

3.9 
Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
Cl.0 
cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 
Cl.0 

1.0 

cl.0 
cl.0 
<l .o 
cl.0 

cl.0 
cl.0 

cl.0 

cl.0 
cl.0 
cl.0 
4 .o 

cl.0 
e1.0 
cl.0 

Cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 
cl.0 

cl.0 

q1.0 

Cl.0 
cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

<l.O 

cl.0 
Cl.0 
Cl.0 
Cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

1.0 

4.0 
cl.0 
cl.0 

a.0 

cl.0 
cl.0 

x1.0 
Cl.0 

Cl.0 
Cl.0 
cl.0 

Cl.0 
4 .o 

cl.0 

cl.0 

cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 
cl.0 

cl .o 

Cl.0 

<l .o 

cl.0 
Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
Cl.0 
Cl.0 
cl.0 

Cl.0 
cl.0 

Cl.0 

cl.0 
Cl.0 

4 .o 
4 .o 
Cl.0 
cl.0 

Cl.0 
cl.0 

Cl.0 

cl.0 
<l,O 
cl.0 
<l .o 

cl.0 
cl.0 

Cl.0 
cl.0 

cl.0 

e1.0 
cl.0 

cl.0 

Cl.0 

cl.0 
cl.0 

1.7 
Cl.0 

1.1 

1.9 

1.9 
cl .o 
Cl .o 

cl .o 

cl.0 

cl.0 

cl.0 

Cl.0 

<l .o 
cl.0 
cl.0 
cl.0 
Cl.0 

Cl.0 

2.6 

Cl.0 

Cl.0 

1.0 

d.0 

<l .o 
cl.0 

<l .o 

cl.0 

-=I .o 

cl .o 
cl .o 

cl.0 

cl.0 
cl.0 

cl.0 

<l .o 
Cl .o 

4 .o 

cl.0 

cl.0 
d1.0 

Cl.0 

cl.0 
cl.0 

<l .o 
e1.0 

Cl.0 

Cl.0 

<l.O 

Cl .o 
e1.0 

cl.0 

cl.0 

cl.0 

<l .o 

Cl.0 

cl.0 

cl .o 

x1.0 

<I .o 
cl.0 
cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

q1.0 
<l .o 
cl.0 

cl.0 

<l .o 
Cl.0 

<I .o 
cl.0 
<l .o 
Cl.0 
-4 .o 

cl.0 
Cl.0 

Cl.0 
cl .o 

4 .o 

cl.0 
cl.0 

a.0 

cl.0 

cl.0 

<l .o 
cl .o 

x1.0 

cl.0 
cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

<l .o 

cl.0 

cl.0 
cl.0 
x1.0 
cl.0 

cl.0 
cl.0 

Cl .o 

Cl.0 
Cl.0 

1.0 

<l.O 

cl.0 
cl.0 

Cl.0 

e1.0 
Cl.0 

e1.0 
cl.0 
Cl.0 
Cl.0 
cl.0 

cl.0 
<I .o 

e1.0 
cl .o 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl .o 

Cl.0 
cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
C1.0’ 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

e1.0 
cl.0 
cl.0 

<l .o 

Cl.0 

cl.0 
cl.0 

x1.0 

cl.0 

cl.0 

Cl.0 

cl.0 
<l .o 

Cl.0 
cl.0 
cl.0 
cl.0 
cl.0 

cl.0 

4 .o 
4 .o 

Cl.0 

x1.0 

x1.0 
x1.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
Cl .o 

cl.0 
<l .o 

-=l.O 
cl.0 
Cl .o 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

4 .o 

<l .o 
a.0 
cl.0 
cl.0 
Cl.0 

Cl.0 

cl.0 

<l .o 

ANALYTE ABBREVIATIONS DEFINED AT TffE END OF THE TABLE 
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b 
b 
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AA
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AA
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AA
AA

AA
AA

AA
AA
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A 
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~~
~~
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~~
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~~
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~~

~~
~~
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~~

~~
~~

~~
~~
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b 

b 
$0

 
b 
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b 
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b 
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b 
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b 

‘0
 

b 
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b 
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b 
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b 
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b 
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AA
AA
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b 
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SAMPLE 
REF’ORTliiG 

Llh4IT 

7-19A 
,7-19B 
7-20A 

7-20B 
7-21A 

7-218 

7-22A 
7-228 

7-23A 

7-238 

ANC-1 
ANC-2 
ANC-3 
ANC-4 
AV'""5 

Ah 3 

ANC-7 
ANC-8 

BG-A 

.EW-1 
ETH-2 

ETH-3 

ETH-4 

ETH-5 

FMB-1 

FMB-2 
FMB-3 
FMB-4 

JFSL-1 

JFSL-2 

JFSL-3 

JFSL-4 

NFCB-1 

NFL@2 
Nj: ^ 3 

1lOCE . . ._ - . . _ 
1.0 

cl.0 
<I .o 
cl.0 

cl .o 

cl.0 
4 .o 
e1.0 
cl.0 

Cl.0 

cl.0 

cl.0 
cl.0 
cl.0 
e1.0 
cl.0 

cl.0 
cl.0 
cl.0 

cl.0 

. Cl.0 

Cl .o 

<I .o 

Cl.0 

cl.0 

cl.0 

cl.0 
Cl.0 

Cl.0 

4.3, 

2.0 
Cl.0 

cl.0 

cl.0 

6.5 

1.0 

TABLE 2 

ANALME CONCENTRATIONS VIA GC/ECD (pg/l) 

CH2Ct2 t12DCE __-. 
'i-0 

.._ 
1.0 

Cl.0 

cl.0 
a.0 

a.0 

cl.0 
4 .o 
cl.0 

cl.0 
Cl.0 

Cl.0 

x1.0 
Cl.0 
cl.0 
4 .o 
cl .o 

Cl.0 
cl.0 
cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 
cl.0 
Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
Cl .o 

Cl.0 

<l.O 

cl.0 
<l .o 

<l .o 

cl.0 
4 .o 

.<l.O 
Cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

4 .o 
<l .o 
4.0 

cl.0 
ci .o 

a.0 

Cl.0 

cl.0 

cl.0 

<l.O 

Cl.0 

cl.0 

Cl.0 
Cl.0 
<l.O 

e1.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl .o 
cl.0 

cl.0 

1lDCA cl2DCE 

1.0 

cl.0 
cl.0 
cl.0 

cl.0 
cl.0 

~C1.0 

cl.0 
cl.0 - 

<I .o 
cl.0 

cl.0 
cl.0 

x1.0 
cl.0 
cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 

Cl .o 

cl.0 

cl .o 

cl.0 

Cl.0 

cl.0 

cl.0 
Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

l,O 

a.0 
cl .o 
cl.0 

Cl;0 
Cl.0 

cl .o 

q.0 
* Cl.0 

Cl.0 

cl.0 

Cl.0 
cl.0 
Cl.0 
4 .o 
cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

2-7 
ANALYTE A%BREVlATlONS OfFFINED AT THE END Of TtlE TABLE 

TARGET Projecl MNCNZ 

CHCU 111TCA cc14 TCE 1lZTCA PCE _ ---- -..._-__---- -~ 
1.0 

Cl.0 
cl.0 
cl.0 

cl .o 
a.0 
cl .o 
Cl.0 

cl.0 
a.0 

cl .o 

cl.0 
cl.0 

cl .o 
cl.0 
cl.0 

cl.0 
cl .o 
x1.0 
x1.0 

e1.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
g1.0 
Cl.0 

cl.0 

cl .o 

cl.0 

dl.0 

al.0 

<l.O 

cl.0 

Cl.0 

1 .o 

cl.0 
cl -0 
cl.0 

4.0 
cl .o 

Cl .o 
4 .o 
cl.0 

<l .o 

cl .o 

cl .o 
Cl .o 

cl.0 
<l .o 
cl .o 

<l .o 
a.0 
cl.0 

cl.0 

<I .o 

2.6 

2.1 

1.7 

1.3 

cl.0 

cl.0 
Cl.0 
cl.0 

Cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

1.0 

cl.0 
Cl.0 
Cl.0 

4.0 
<I .o 

cl.0 
Cl.0 

cl.0 
<I .o 

<l .o 

cl.0 
Cl.0 

e1.0 
Cl.0 
cl.0 

<l.d 
<l .o 
Cl .o 

x1.0 

<l .o 

Cl.0 

cl .o 

cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 

Cl.0 
cl.0 

Cl .o 

cl.0 

Cl.0 

Cl.0 

Cl.0 

1.0 

cl.0 

cl .o 
cl.0 

cl.0 
4 .o 
cl.0 

Cl .o 
4 .o 

Cl.0 
cl.0 

Cl.0 

cl.0 
<l .o 
cl .o 
51.0 

cl .o 
cl .o 

Cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

cl .o 

<l .o 

<l .o 

cl.0 
cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 
Ci.0 

.<l .o 

1.0 

Cl.0 

<l .o 

cl.0 

a.0 

dl.0 
4 .o 

cl.0 
d1.0 

Cl.0 

Cl.0 

Cl .o 
a.0 

Cl.0 
Cl.0 
cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl .o 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

x1.0 

cl.0 

cl.0 

cl.0 

cl.0 

^. 

1.0 

Cl.0 

Cl.0 
cl.0 

cl.0 

Cl.0 
4 .o 

4.0 
cl.0 

4 .o 
cl.0 

cl.0 
cl.0 

cl.0 
cl.0 
e1.0 

cl.0 
cl.0 

x1.0 

Cl.0 

cl.0 

Cl;0 

cl.0 

Cl.0 

cl.0 

xl.0 
cl.0 
cl.0 

<l .o 

cl.0 

<l.O 

Cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 



2 TABLE 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/ECD (pg/I) 

;AMPLE l7DCE CH2Ci2 t12DCE IlDCA cl2DCE CHCt3 IltTCA cc14 TCE 1 l2TCA PCE _. __._.__ ._.- - .__- .------. -- _._-_______ - ---. - .-.. ------- 
EPORTING 1.0 1.0 1.0 1.0 1 .O 1.0 

IMIT 

;ps-1 

SPS-2 
;ps-3 
SPS-4 
;ps-5 

;PS-6 
;ps-7 
;PS-8 
;ps-9 

;ps-10 

-4 .o 
<I.0 
cl.0 
cl.0 
cl.0 

cl.0 
Cl.0 
cl.0 

cl.0 
Cl.0 

4 .o 

Cl.0 

cl .o 

cl.0 

<I.0 
e1.0 
cl.0 
<l.O 
cl .o 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

<l.O 

61 .o 

cl.0 
<1 .o. 

cl.0 

<l.O 

Cl.0 

<I.0 
cl.0 

<l.O 

cl.0 

cl.0 
<l.O 

Cl.0 

Cl.0 

4 .o 
cl.0 

cl .o 
cl.0 
Cl .o 

cl.0 
Cl.0 

<l.O 
cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 

cl.0 
<I.0 
cl.0 
<l .o 
cl.0 
<-I .o 

cl .o 

Cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

<I.0 

<l.O 
cl.0 
cl.0 

<l.O 
Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 
(1.0 

Cl.0 

cl.0 

cl.0 

<l .o 
<l.O 
cl.0 
Cl.0 

61 .o 
cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

<I.0 
-<I.0 
Cl.0 
cl.0 
cl.0 
cl.0 

cl .o 

Cl.0 

cl.0 

cl.0 

cl.0 

cl .o 

cl.0 

cl.0 
cl.0 

Cl.0 

x1.0 
Cl.0 

cl.0 

Cl.0 

Cl.0 

<I.0 

cl.0 
cl.0 

cl.0 

Cl.0 

cl .o 
Cl.0 
cl .o 
<l.O 
<l.O 
Cl.0 
<1 .o 

<l.O 
<l .o 

<I .o 

Cl.0 

4 .o 

-=I.0 

cl.0 
cl.0 
<1 .o 

cl.0 
/ a.0 
: <l.O 

I Cl.0 

cl.0 

Cl.0 

Cl.0 

I cl.0 

<l.O 

Cl.0 

cl.0 
Cl.0 
XI.0 

cl.0 

Cl.0 

cl.0 
<l.O 

cl.0 

cl.0 

Cl .o 
<l.O 

Cl.0 

<l.O 

1.0 

4 .o 

-=I.0 
cl .o 

<l.O 
cl.0 

cl.0 
Cl.0 

21.0 
<l.O 

cl.0 

cl.0 

cl .o 

cl.0 

cl .o 

Cl.0 
<l.O 
<l.O 
<l.O 

Cl.0 

cl.0 

cl.0 

<l .o 

Cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 
cl.0 

<I.0 

cl.0 
<l.O 

cl.0 
Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

<l.O 

Cl.0 

1.0 

Cl.0 
<I.0 
cl.0 
Cl.0 
Cl.0 
<l.O 
Cl.0 

cl.0 
cl.0 

cl.0 

61 .o 

cl .o 

cl.0 

<l.O 
cl.0 
Cl.0 
<l.O 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

<l.O 

Cl.0 

cl.0 
cl.0 

-=I.0 

<l.O 

<l.O 

cl.0 

cl.0 

Cl.0 

cl.0 

Cl .o 

Cl.0 
Cl.0 

Cl.0 

61 .o 

<I .o 

\Cl.O 
61 .o 

<l.O 

Cl.0 
e1.0 
Cl.0 

<l.O 

Cl.0 

cl.0 

<l.O 

51.0 
cl.0 
-=l.O 

<l.O 
4 .o 
4 .o 
<l.O 

4.0 

iPS2-1 

iPSZ-2 
;Ps2-3 

;PS2-4 
;ps2-5 
;PSi-6 
;PS2-7 
;PS2-8 
iPS2-9 

;ps2-10 

;ps2-II 

qs2-I2 

iPS2-13 

iPS2-14 

;ps2-15 

;PSZ-16 

iPS2-17 
;PS2-18 

iPS2-I9 

GPS2-20 
iPS2-21 

iPS2-22 
;PS2-23 

iPS2-24 

iPS2-25 

1.2 

<l.O 
cl.0 

cl.0 

Cl.0 
Cl.0 
cl .o 
c.l.0 
<l.O 

1.6 

I.4 
Cl.0 

Cl.0 

cl .o 

cl.0 

cl.0 

61 .o 

cl.0 

d1.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

4 .o 
<l.O 

4 .o 

Cl.0 
4.0 

cl.0 
-4 .b 
<l.O 

cl.0 
<l.O 

Cl.0 

<l.O 

Cl.0 

Cl.0 

<l.O 

Cl.0 

cl.0 
Cl.0 

<I.0 

Cl.0 
cl.0 

Cl.0 
Cl.0 

<l.O 

Cl.0 

'TB-1 
'TB-2 

'TB-3 

fm-4 

Cl.0 

<l.O 
<l.O 

61.0 

1.0 

Cl.0 
cl .o 
Cl.0 
cl.0 
Cl.0 

61 .o 
cl.0 
cl.0 
Cl.0 

<I .o 

Cl.0 

<l.O 

cl.0 

Cl.0 

Cl.0 
Cl.0 
<l.O 
cl.0 

cl.0 

cl.0 

cl .o 

<l .o 

Cl.0 

61 .o 

61 .o 

<l .o 

Cl.0 
Cl.0 

Cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

<l.O 
Cl.0 

Cl.0 

cl.0 

Cl.0 

<l.O --. 

<l.O 

ANAL YTE ABE3REVlATJONS DEFINED AT THE END OF THE TABLE 

1.0 

Cl .o 

cl.0 
Cl.0 
61 .o 
Cl.0 
4 .o 
<l.O 

cl.0 
4 .o 

Cl.0 

cl.0 

Cl.0 
<l.O 

<l.O 

Cl.0 
<l.O 
<l.O 
cl .o 

<l.O 

<l.O 

<l.O 

Cl.0 

<l.O 

<l.O 

<a .o 

4 .o 

.<l.O 
<l.O 

Cl.0 

<1 .o 
<l.O 

Cl.0 

cl .o 

Cl.0 

Cl.0 

cl.0 
Cl.0 

6'1 .o 

Cl.0 

1.0 

4 .o 

4 .o 

Cl.0 
61 .o 
cl.0 
Cl -0 4 .o 
-4 .o 
Cl.0 

<l.O 

<l.O 

Cl.0 
Cl.0 

<l.O 
<l.O 

Cl.0 
<l.O 
<l.O 

Cl.0 
'4 .o 

<I .o 

4.0 

61 .o 

Cl.0 

.<l.O 

Cl.0 

61 .o 
cl.0 

<I .o 
<l.O 
<l.O 

-<l.O 
cl .o 

<l .o 

<l .o 

.cl.O 

cl.0 

4 .o 

Cl.0 

x. 
2-8 



TABLE 2 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/ECD @g/i) 

SAMPLE 1lDCE CH2CIZ tl2DCE 1lDCA cl2DCE CHC15 1llTCA cc14 TCE 112TCA PCE 
REPORTING 1.0 1.0 

LIMIT 

FIELD CONTROL SAMPLES 

1001 

1002 
1003 

1004 

1005 
1006 
1007 
1008 

7 009 

1010 

1011 

1013 

1014 
l@‘++ 

1C 

1017 
1018 
1019 
1020 
1021 

J9?2 
1023 
1024 

1025 

1026 

1027 

1028 

1029 

1 030 
031 

032 
033 

034 

1 035 
036 

1037 
1038 

1039 

1 c/""‘ 

1041 

1042 

cl.0 

<l .o 
cl.0 
Cl .o 

cl .o 
cl.0 

Cl.0 
e1.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

a.0 
Cl.0 
Cl.0 
cl.0 
cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

-=l.O 

cl.0 

cl.0 

cl.0 

d1.0 
d1.0 
Cl.0 
e1.0 

Cl.0 

Cl.0 
cl.0 
cl.0 

-=l.O 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

1.3 
1 .o 

cl.0 

-=l.O 

<l .o 

cl.0 

Cl.0 

cl.0 

Cl.0 
Cl .o 

Cl.0 
Cl.0 
Cl.0 
-=l .o 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 
Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 

1.0 1.0 

cl.0 cl.0 

Cl.0 Cl.0 
cl.0 <l .o 

<l .o <l .o 
cl .o Cl.0 
cl.0 cl.0 
cl.0 cl.0 

Cl.0 cl.0 

cl.0 'Cl .o 

Cl .o Cl .o 

Cl.0 cl .o 

cl.0 cl.0 

cl.0 cl.0 

Cl .o 

Cl.0 

<I .o 

d1.0 
Cl.0 
Cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

-=1-o 

cl.0 
cl.0 
cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

cl.0 

cl .o 

cl.0 

Cl.0 

Cl.0 

<l .o 

cl.0 

* Cl.0 
Cl.0 

/ cl.0 
I Cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

c1.0‘ 

cl.0 

Cl.0 

Cl.0 

Cl.0 
Cl .o 

cl.0 
Cl.0 

Cl.0 

Cl.0 
*cl .O 
Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

ANAL YTE ABBREVIA TlONS DEFINED AT TtiE &ND OF TtiE TABLE 

1.0 

a.0 
cl.0 
cl.0 

<l.O 
Cl.0 
dl.0 
Cl.0 
Cl.0 

cl.0 

cl .o 
cl.0 

cl.0 

<l .o 

cl.0 

cl.0 

cl.0 
cl.0 
<I .o 
cl.0 

cl.0 
<I .o 

Cl.0 

cl .o 

Cl.0 

cl.0 

cl.0 

cl .o 

cl.0 

Cl.0 

Cl.0 
cl.0 

Cl.0 
cl .o 

Cl.0 
Cl.0 
Cl.0 

cl.0 

Cl.0 

e1.0 

Cl.0 

cl.0 

2-9 

1.0 

cl .o 

cl.0 
cl .o 

cl .o 
Cl.0 
cl.0 
cl.0 
cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 

a.0 

Cl.0 
cl .o 
cl.0 

cl .o 
<I .o 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

41.0 

<l.O 

cl.0 
e1.0 
cl.0 
Cl.0 

Cl.0 
<l .o 

<I .o 

cl.0 

<I.0 

cl.0 

cl.0 

1.0 

<l .o 

Cl .o 
cl .o 
cl.0 
cl.0 
cl.0 
a.0 
cl .o 

<l .o 

Cl.0 

cl .o 

<l .o 

<I .o 

<l .o 

cl.0 

cl.0 
Cl.0 
Cl.0 
x1.0 

Cl.0 
Cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

<l.O- 

Cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 
<l .o 

Cl.0 

Cl.0 
Cl .o 

Cl.0 

cl.0 

cl .o 

Cl.0 

x1.0 

1.0 

cl.0 

<I.0 

<I .o 
cl.0 
cl.0 
cl.0 
a.0 
cl.0 

cl.0 

Cl .o 

<l.O 

Cl.0 

cl .o 

a.0 

cl .o 

cl.0 
cl.0 
<I.0 
cl.0 

cl.0 
cl .o 

cl.0 

cl .o 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 
cl.0 
cl .o 

e1.0 
cl.0 

<l.O 

cl.0 

cl.0 

cl .o 

Cl:0 

c1.0. 

1.0 

4.0 

Cl.0 
cl.0 

cl.0 
<I .o 
Cl.0 
cl .o 
cl.0 

cl .o 

Cl .o 

cl.0 

Cl.0 

cl.0 

<l .o 

Cl.0 

Cl.0 

cl.0 
cl.0 
Cl .o 

Cl.0 
cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

4.0 

-=l .o 

cl.0 

<l .o 

-=l.O 
cl.0 

cl.0 

cl.0 
Cl.0 
Cl.0 
<l .o 

cl.0 

<l .o 

cl.0 

cl.0 

cl.0 

1.0 

<l .o 

cl.0 
cl.0 

4 .o 
cl.0 
cl.0 
Cl .o 
cl.0 

cl.0 

4 .o 

cl.0 
cl .o 

cl.0 

<l .o 

cl.0 

cl.0 

<I .o 
cl .o 
cl.0 

4.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

x1.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
cl.0 
Cl.0 

cl.0 

cl .o 
cl.0 
cl.0 

cl .o 

Cl.0 

Cl .o 

Cl.0 

Cl.0 

1.0 

4.0 

4 .o 
cl.0 

cl.0 
cl.0 
<I .o 

Cl.0 
a.0 

cl .o 

a.0 

cl .o 

cl.0 

cl .o 

x1.0 

cl.0 
-4 .o 
<l .o 

cl.0 
Cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

-=I.0 

cl.0 

cl.0 

cl.0 

cl.0 

a,0 

cl .o 
cl.0 
Cl.0 

<l.O 
cl.0 

Cl.0 
Cl .o 

dl.0 

<l .o 

a.0 

cl .o 

cl.0 



TABLE 2 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/ECD @g/I) 

4MPLE 1lDCE CH2Cl2 tl2DCE -. _. 
ZPORTING 1.0 1.0 
VllT 

WORATORY DUPLICATE ANALYSIS 

-3A Cl .o 4.0 
-3AR Cl.0 cl .o 

-7E3 
-7BR 

cl.0 
Cl.0 

d.0 
Cl.0 

-12A 2.8 Cl.0 
.12AR 2.8 <l .o 

-166 18 cl.0 
-16BR 18 <I .o 

-2OA 

.20AR 

9.2 

9.3 
Cl.0 

cl .o 

-25A 1.6 1.6 
.25AR 1.6 1.6 

.30A 
-3OAR 

.j;A 

.35AR 

,378 

37E3R 

5lB 

51BR 

55A 
55AR 

56B 
56BR 

i-38 

J-3BR 

Cl.0 
<l .o 

1.3 

1.3 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 
Cl.0 

21 

21 

Cl.0 
<l .o 

-=l.O 

cl.0 

<l.O 

cl.0 

cl.0 

Cl.0 

<I.0 
-=l.O 

Cl.0 
<l .o 

Cl.0 

cl.0 

1.0 

-4 .o 

cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

cl.0 

-4 .o 

cl .o 

cl.0 

cl.0 

<l .o 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
-=l.O 

cl.0 

cl.0 

Cl.0 
cl.0 

1llJCA clZDCE 
1.0 

cl.0 

<l.O 

3.0 
2.9 

3.9 

4.0 

5.3 

5.2 

cl.0 

x1.0 

cl.0 

cl.0 

Cl.0 
Cl.0 

Cl.0 

<l .o 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 

cl.0 

cl.0 

201 

202 

li 

cl.0 

cl.0 

cl.0 
cl .o 

-=I.0 
cl.0 

<l .o 

4 .o 

cl.0 

cl.0 

Cl.0 

cl .o 

cl.0 
Cl.0 

-=l .o 

cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
x1.0 

cl.0 

cl.0 

ANALYTE ABBREVlATfONS OEi=lNED AT ?-ME END OF THE TAEXE 

CHCtI tllTCA cc14 TCE 112TCA PCE > .-__ ---_ .-..._ ---_-_ -.--- 
1.0 

cl.0 

<l .o 

4‘.0 
cl.0 

cl.0 
Cl.0 

-4 .o 

4 .o 

-4.0 

x1.0 

Cl.0 
a.0 

-Cl.0 
Cl.0 

cl .o 

cl.0 

x1.0 

Cl.0 

Cl.0 

<I .o 

cl.0 
Cl.0 

Cl .o 
Cl.0 

<l .o 
Cl.0 

1.0 1.0 

cl.0 

cl .o 

83 
83 

60 
60 

6.0 

5.8 

14 

14 

cl.0 
cl.0 

7.7 
7.8 

cl.0 

cl.0 

1.0 

1.0 

cl.0 

cl.0 

cl.0 
<l .o 

cl.0 
Cl.0 

1.180 

1.160 

Cl .o 
cl.0 

Cl.0 
x1.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

<I .o 

Cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

Cl.0 

4 .o 

Cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 
cl.0 

cl .o 

Cl.0 

cl.0 

cl.0 

1.0 

cl .o 

Cl .o 

8.8 

8.8 

1.7 
1.7 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
<l .o 

cl.0 

cl.0 

<l .o 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

cl:0 
Cl.0 

1.0 

Cl.0 

Cl.0 

Cl.0 
a.0 

e1.0 
Cl.0 

--=l .o 
Cl.0 

x1.0 

cl.0 

4.0 
cl .o 

cl.0 

(1.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

Cf.0 

Cl.0 
cl.0 

cl.0 

Cl.0 

e1.0 

Cl.0 

1.0 

cl.0 

e1.0 

2.7 

2.7 

4.5 
4.5 

2.7 
2.6 

4.0 __ 
cl.0 

cl.0 
cl.0 

cl.0 
a.0 

Cl.0 

cl.0 

1.7 

1.7 

cl .o 

cl .o 

cl.0 
cl.0 

x1.0 

<1:0 

Cl.0 

Cl .o 

Z-10 



TABLE 2 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/ECD &g/l) 

SAMPLE 1lDCE CHZCl2 ---- . .-_. _---.- . ---- _--- . .._. 
REPORTING 1.0 1.0 
LIMIT 

6A-8% cl.0 .3.2 
6A-8BR cl.0 3.3 

6A-12AD cl.0 

6A-12ADR cl.0 

6A-17A Cl.0 

6A-17AR cl.0 

6A-228 Cl.0 

6A-22BR -4 .o 

6A-27A 4 .o 

6A-27AR cl.0 

6PqB 

6, .BR 

6A-38A 
6A-38AR 

Cl.0 
cl.0 

cl.0 
cl.0 

6A-44A 

.Gfj;44AR 

6A-48A 

6A-48AR 

cl.0 

cl.0 

cl.0 

Cl.0 

7-10A 
7-1OAR 

Cl.0 

Cl.0 

7-14B 

7-14BR 

Cl.0 

cl .o 

7-178 

7-17BR 

38’ 

35 

ANC-8 

AN&8R 
Cl.0 
Cl.0 

Cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
Cl.0 

x1.0 

cl.0 

Cl.0 

cl.0 

<l .o 

<l .o 

cl .o 

cl.0 

Cl.0 

cl.0 

,<I.0 

cl.0 

Cl.0 

x1.0 

Cl.0 

Cl.0 

Cl.0 
Cl.0 

tl2DCE 
1.0 

cl.0 

Cl.0 

cl.0 
<l .o 

-cl.0 
4 .o 

Cl.0 
<l .o 

cl.0 

cl.0 

Cl.0 
Cl.0 

cl.0 
Cl.0 

cl .o 

cl.0 

Cl.0 

Cl.0 

cl.0 
Cl.0 

cl.0 
<l.O 

Cl .o 
cl.0 

Cl.0 

cl.0 

.._. IIDCA cl2DCE CHCIJ 1llTCA cc14 TCE IIZTCA PCE ..--_ 
1.0 

4 .o 

cl.0 

cl.0 
Cl.0 

cl.0 

cl.0 

cl .o 
cl.0 

cl.0 

<I .o 

&I 

Cl.0 

4.4 
4.5 

cl.0 

<l .o 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 
<l .o 

cl.0 
Cl.0 

Cl.0 

Cl.0 

ANAL Y TE ABi3REVlA TlONS DEFINED AT THE END OF THE TABLE 

1.0 

cl.0 

cl.0 

cl.0 
Cl.0 

Cl.0 
cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 
<1 .o 

cl.0 
Cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

1.0 

-4 .o 
<l .o 

Cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

a.6 

cl.0 

cl.0 
cl.0 

<l .o 

cl.0 

<l .o 

cl.0 

cl.0 
Cl .o 

cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 
cl.0 

2-11 

1 .o 

cl.0 
<l .o 

3.1 

3.3 

cl .o 
cl .o 

cl.0 
cl.0 

a.0 

<I .o 

cl.0 
cl .o 

1.9 
1.9 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
Cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

cl.0 
cl .o 

1.0 

cl.0 
Cl.0 

Cl.0 
cl.0 

cl.0 
cl.0 

<l .o 
<l .o 

-=l .o 

Cl.0 

cl.0 
cl.0 

cl.0 
<l .o 

cl.0 

cl.0 

Cl.0 

cl.0 

<l .o 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

1.0 

cl.0 
-4 .o 

<I .o 

cl.0 

cl.0 
cl .o 

4 .o 
4 .o 

cl.0 

e1.0 

x1.0 
cl.0 

Cl.0 
e1.0 

cl.0 

cl .o 

cl.0 

Cl.0 

cl.0 

-=l .o 

cl.0 
cl.0 

Cl.0 

cl.0 

cl.0 
cl.0 

1.0 

Cl.0 
cl.0 

cl.0 
Cl.0 

Cl.0 
Cl.0 

cl.0 

4 .o 

Cl.0 

cl.0 

Cl.0 
Cl .o 

c1.g 
cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

<l.O 

cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

<I.0 
cl.0 

1.0 

e1.0 
4 -0 

cl.0 
cl.0 

cl.0 
4 .o 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 
Cl.0 

cl.0 
cl.0 

cl.0 

d1.0 

Cl.0 

<l.O 

cl.0 
dl.0 

cl.0 

<l .o 

d1.0 

<I.0 

<I.0 

d1.0 



TABLE 2 

TARGET Projedt MNCN2 

ANALYTE CONCENTRATlONS VIA GC/ECD (pg/l) 

4MPLE 
iPORTING 

ilLICE CH2Cl2 tl2DCE 1lDCA cl2DCE CHCIS IllTCA cc14 TCE ll2TCA PCE 
1.0 1.0 -1.0 1.0 1.0 1.0 

NT 

MB-l cl.0 

MB-1R cl.0 

FCB-2 6.5 

FCB-2R 6.3 

P.s.9 
PS-9R 

PS2-5 

PS2-5R 

cl .o 
<I .o 

-=I.0 

cl.0 

cl.0 
<1 .o 

cl.0 
cl.0 

cl 0 

cl.0 

cl.0 

cl.0 

Cl .o 

Cl.0 

<l.O 

cl.0 

<I .o 
cl.0 

<I .o 
Cl.0 

Cl.0 

Cl.0 

Cl.0 
<l.O 

Cl .o 
Cl.0 

cl.0 

Cl.0 

<l.O 

Cl.0 

<I .o 

<l.O 

Cl.0 
q.0 

Cl .o 

<l.O 

cl .o,, 
c1.0' 

Cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 
cl.0 

‘cl.0 

cl.0 

cl.0 

cl.0 

<I .o 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

cl.0 

cl .o 

cl.0 
Cl-0 

<I.0 
cl.0 

cl.0 

cl.0 

<l.O 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
<l.O 

4 .o 

cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

4.0 

Cl.0 

cl.0 
Cl.0 

cl .o 
<I.0 

cl.0 

cl.0 

cl.0 

cl.0 

<I.0 

cl.0 

Cl.0 
Cl.0 

Cl.0 

<I.0 

Cl.0 
.<l.O 

1.0 

4 .o 

cl.0 

Cl.0 
cl.0 

cl.0 
cl.0 

Cl .o 

Cl.0 

Cl.0 

cl .o 

4 .o 
Cl.0 

<I.0 

Cl.0 

Cl.0 
Cl.0 

Cl.0 
<l.O 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

i .o 

-cl .o 

Cl.0 

<l.O 
Cl.0 

<l.O 
Cl .o 

cl .o 
cl .o 

-4.0 
4 .o 

cl .o 
21.0 

<l.O 

Cl.0 

cl .o 

<l.O 

<I.0 

a:0 

21 
22 

cl.0 

cl.0 

2.0 

I .9 

1.0 

<l.O 

cl .o 

Cl.0 
cl.0 

cl .o 
cl.0 

cl.0 

cl.0 

Cl.0 

<I.0 

cl .o 
al.0 

Cl.0 

cl.0 

Cl.0 

cl.0 

<l .o 

cl .o 

<l.O. 

cl.0 

cl .o 

cl.0 

cl.0 

<I .o 

1.0 

61 .o 

cl.0 

cl .o 
4 .o 

<l.O 
cl.0 

cl.0 

cl.0 

Cl.0 
cl.0 

<I.0 
cl.0 

CA.0 

Cl.0 

Cl.0 

<I .o 

cl.0 

<l.O 

1.0 
1.1 

cl.0 

Cl.0 

Cl.0 

<I .o 

1.0 

cl.0 

Cl .o 

Cl.0 
Cl.0 

<I.0 

<l.O 

Cl.0 

cl.0 

Cl.0 
Cl.0 

<l.O 
Cl.0 

Cl .o 

Cl.0 

Cl.0 

<l.O 

<I .o 

cl.0 

<l.O 
cl.0 

cl.0 

<l.O 

cl.0 

Cl.0 

<I .o 
cl.0 

<l.O 

Cl.0 

cl.0 

Cl .o 

cl.0 

cl.0 

PS2-14 
PS2-14R 

cl.0 
.- ~ 

<l.O 

PS2-21 
PS2-21R 

cl.0 
cl.0 

T&4. 
TB-4R 

cl.0 

cl.0 

126 

126R 

cl.0 

cl.0 

127 

327R 

cl .o 

<l.O 

EL0 DUPLICATE ANALYSIS 

7A Cl.0 Cl.0 
.7AD Cl.0 <l.O 

.9B Cl.0 Cl.0 

.9BD Cl.0 cl.0 

cl.0 
cl.0 

cl.0 

cl .o 

I48 Cl,.0 cl.0 

.148D Cl.0 Cl.0 

ANAL YE ABBREVIA TIONS DEFINED A 7 TtlE END OF TtiE TA6LE 

Cl.0 

cl.0 

2-12 



ANALYTE CONCENTRATIONS VIA GC/ECD (pg/i) 

SAMPLE _ 
REPORTING 
LIMIT 

1lOCE CHZCIZ --.-- -._.. --. _... 
1.0 1.0 

2-198 cl;0 cl.0 
2-19BD <I .o cl.0 

2-25A 1.6 1.6 

2-25AD 4 .o <I.0 

2-30A 
2-30AD 

Cl.0 
<l.O 

2-35A 
2-35AD 

1.3 
1.3 

2-36A 

2-36AD 
/--\ 

2-4 _ 

2-4060 

cl.0 

cl.0 

Cl.0 

cl.0 

2-438 25 

2-43BD 25 

2-464. 
2-48AR 

Z-488 

2-4880 

?-%A 

2-55AD 

- 

?-60A 

,-60AD 

:A-6B 
;A-6BD 

;A-12A 

jA,-J2AD 

:A-1IA 

SA-l7AD 

4.0 
<l.O 

<l.O 

cl.0 

<l.O- 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
cl.0 

cl.0 
Cl.0 

Cl.0 
cl.0 

Cl.0 
<l.O 

c.1 .o 

<I.0 

cl.0 

x1.0 

<l.O 

Cl.0 

<l .o 
cl.0 

Cl.0 

<l.O 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

2 TABLE 

TARGET Project IMNCN~ 

112DCE 
1.0 

cl .o 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 
<l.O 

cl.0 

cl .o 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

IIOCA ClZOCE .._-- - _.... ---._ 
1.0 

cl.0 

cl.0 

cl.0 

4.0 

cl.0 
Cl .o 

Cl.0 
cl.0 

cl.0 

cl.0 

<I.0 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

<I.0 

cl.0 

cl.0 

cl.0 

cl.0 

<l.O 

Cl.0 
Cl.0 

Cl.0 
<I.0 

cl.0 
Cl.0 

ANALYTE ABBREVIATIONS DEFINED AT THE END OF THE TABLE 

1.0 

cl.0 

Cl .o 

4.0 

Cl.0 

-: 
<l.O 
Cl.0 

cl.0 

cl.0 

cl.0 

61 .o 

Cl.0 

cl.0 

Cl.0 
cl.0 

cl.0 

Cl.0 

<l .o 

Cl.0 

<I.0 

cl.0 

cl.0 

cl.0 

Cl.0 
Cl.0 

cl.0 
cl.0 

Cl.0 
cl.0 

2-13 

CHCl3 1llTCA cc14 TCE 1lZTCA PCE 
1.0 

cl.0 

x1.0 

Cl.0 
cl.0 

cl.0 
cl .o 

<I.0 
Cl.0 

Cl.0 

cl.0 

<I.0 

cl.0 

<l.O 

cl.0 

cl.0 
Cl.0 

cl.0 

Cl.0 

cl.0 

<l .o 

cl .o 

<l.O 

cl .o 
cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

1.0 

cl .o 
cl.0 

cl.0 

<I.0 

7.7 
4.3 

Cl.0 
Cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

<l.O 

Cl.0 

Cl.0 

Cl.0 

cl.0 
cl.0 

3.1 
3.1 

<I.0 
<l.O 

1.0 

cl.0 

cl .o 

X1.0 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

<l .o 

cl.0 

cl.0 

<l.O 
cl.0 

Cl.0 

Cl.0 

cl.0 

Cl .o 

Cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 
Cl.0 

Cl.0 

cl.0 

cl.0 
cI.0. 

1.0 

cl .o 

cl.0 

cl.0 

cl .o 

Cl.0 
Cl.0 

Cl.0 
<I .o 

Cl.0 

cl.0 

<l .o 

cl .o 

cl.0 
cl.0 

4 .o 

cl.0 

Cl.0 

Cl.0 

<I.0 

Cl.0 

cl.0 

<l.O 

Cl.0 
cl.0 

cl.0 

Cl .o 

Cl.0 
cl.0 

1.0 

cl.0 

Cl.0 

cl.0 

<I .o 

cl.0 
<I.0 

Cl.0 
<l.O 

cl.0 

<I .o 

<I.0 
cl.0 

<l.O 

-=I.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

<l .o 

Cl.0 
cl.0 

cl.0 

Cl.0 

Cl.0 
cl.0 

1 .o 

<l.O 

cl.0 

Cl.0 

cl.0 

cl.0 
4 .o 

Cl .o 
cl.0 

cl.0 

cl .o 

cl.0 

K1.0 

.<l.O 

Cl.0 

Cl.0 

Cl.0 

<l .o 

cl .o 

<l.O 

cl .o 

cl.0 

Cl.0 

<l.O 
Cl.0 

Cl.0 
Cl.0 

cl.0 

cl.0 



TABLE 2 

TARGET Project MNCN2 

ANALYTE CONCENTRATIONS VIA GC/ECQ @g/l) 

lMPLE 
PORTING 

1lDCE CH2Cf2 t72DCE 1lDCA cl2DCE CHC13 IllTCA cc14 TCE 112TCA PCE - 
1.0 1.0 1.0 1.0 1.0 1.0 1 1.0 1.0 

IIT 

i-238 
j-2380 

<I .o 
cl.0 

i-288 cl.0 

b28BD Cl.0 

i-388 

\-38BD 

cl.0 

cl.0 

i-42A 
r-42AD 

cl.0 
cl.0 

r-46B 
r-46BD 

i-498 

r-49BD 

cl.0 

cl.0 

72 
81 

3A 

3AD 

38 . . 
3BD 

138 

1380 

c-4 

K-40 

'S-3 

'S-30 

'S2-10 
'S2-100 

'S2-20 

'S2-200 

cl.0 

cl.0 

41 
44 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 
<l.O 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 
61.0 

x1.0 
cl .o 

cl.0 
cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

Cl.0 
cl.0 

4.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

Cl.0 

.a .o 

Cl .o 

.<I.0 

<l .o 

Cl.0 

Cl.0 
Cl.0 

Cl.0 

<l .o 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

<l .o 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

<I .o 

cl.0 
cl.0 

cl.0 

cl.0 

3.9 

4.9 

cl.0 
cl.0 

Cl.0 
<I .o 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 
Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

cl.0 

x1.0 
cl.0 

Cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

<l .o 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl .o 

cl.0 

Cl.0 

cl.0 

cl.0 
Cl.0 

cl.0 

Cl.0 

61 .o 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl .o 
cl.0 

Cl.0 
cl .o 

cl.0 

cl .o 

cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 
Cl.0 

cl.0 

Cl.0 

Cl.0 
cl.0 

cl.0 

Cl.0 

1.9 

2.3 

Cl .o 

Cl .o 

Cl.0 
<l .o 

2.5 

2.7 

Cl.0 

x1.0 

ANALYTE A~~EREwATIONS OEFlNED AT THE END OF THE TABLE 
2-14 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl .o 

Cl.0 

Cl.0 

cl.0 

1.6 

1.7 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

cl .o 

cl .o 

Cl .o 

cl.0 
cl .o 

cl.0 

cl .o 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

Cl.0 

<l .o 

cl .o 

cl.0 

cl.0 

Cl.0 

cl.0 
cl.0 

Cl.0 

cl.0 

1.0 

cl .o 
cl .o 

cl.0 
cl.0 

cl .o 

Cl.0 

cl.0 

cl.0 

Cl .o 
Cl.0 

cl.0 
cl.0 

cl.0 

cl .o 

cl.0 
cl.0 

61.0 

cl.0 

Cl.0 

cl .o 

Cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

1.0 

-=I.0 
Cl.0 

Cl.0 

Cl.0 

cl.0 

-=I.0 

Cl .o 
Cl.0 

Cl .o 
4 .o 

Cl.0 
cl .o 

Cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

cl .o 
e1.0 

61.0 

Cl.0 

1 .o 

cl .o 

cl .o 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl .o 
Cl .o 

cl.0 

Cl .o 

cl.0 

Cl.0 

cl.0 
<l .o 

Cl.0 

<l .o 

cl.0 

cl.0 

cl .o 

cl.0 

cl.0 
cl.0 

_,^. 

cl.0 

Cl.0 



TABLE 2 

TARGET Project MNCN2 

,ANALME CONCENTRATIONS VIA GC/ECD (rJg/lg 

.AMPLE 1lDCE CHZCI2 tl2DCE 11DCA cl2DCE CHCIS IllTCA .---__ ---------- .-..--- 
1.0 1.0 1.0 1.0 1.0 EPORTING 1.0 

iMIT 

'TTB-2 cl.0 

TB-2D cl.0 

fiBORATORYBLANKS 

-3A5 

-755 

-12AJ3 
-165B 

-2OA8 

-25AB 
-3OAB 
.3tiAB 
.375E? 
.4Jp=L 

31 
.54B5 

55AJ3 

56BB 
6358 

KJP.. 
i-888 

b12AO5 

4-17~8 
r-22BB 
\-27AB 

i-3158 

i-38AB 
v44AB 

r48AB 

lOA 

1468 

175B 

<I .o 

<I .o 

cl.0 

cl.0 

<I .o 

Cl.0 
<I .o 
Cl .o 

Cl.0 

Cl.0 

Cl.0 
x1.0 

cl.0 
cl.0 

Cl.0 

cl.0 

Cl .o 

Cl.0 

Cl.0 
cl.0 
Cl.0 

<l,O 

cl.0 

cl.0 
cl.0 

d1.0 

<1 .o 

cl.0 

Cl.0 

cl.0 

x1.0 

cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

-cl;0 
cl.0 
21.0 
<1 .o 
cl.0 
cl.0 

<I .o 

cl.0 
cl.0 

cl.0 

cl.0 

Cl.0 

Cl .o 

Cl.0 

Cl.0 

Cl.0 
cl,0 

cl.0 
cl.0 

Cl.0 
Cl.0 

-Cl.0 

Cl.0 

cl .o 

A .o 

cl.0 

Cl.0 

cl.0 

Cl .o 

Cl.0 

d1.0 

cl.0 

d1.0 

-=l.O 

cl.0 
Cl.0 
Cl.0 
Cl.0 

cl.0 
cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 
cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl .o 

<1 .o 

Cl.0 

Cl.0 

x1.0 

cl.0 

Cl.0 

cl.0 

Cl.0 
cl.0 
Cl.0 
Cl.0 
<l.O 

Cl.0 

Cl.0 

<l.O 
d1.0 

Cl.0 

cl.0 

<l .o 

cl .o 

cl.0 

cl.0 
<l .o 

cl.0 

cl.0 
cl.0 

cl.0 

Cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 
Cl.0 
Cl.0 
cl.0 
cl.0 

<l .o 

Cl.0 
Cl .o 

cl.0 

cl.0 

cl.0 

Cl .o 

cl.0 

Cl.0 
<l.O 
cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

cl.0 
cl.0 

<I .o 

cl.0 

<l.O 

cl .o 
cl.0 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 
cl .o 
cl.0 
cl.0 

Cl.0 
cl.0 

cl.0 
cl .o 

cl .o 

<I .o 

cl.0 

Cl.0 

<1 .o 

Cl.0 
Cl.0 
cl.0 

x1.0 

Cl.0 
cl.0 

Cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

Cl.0 

Cl.0 

1.0 

cl .o 

cl.0 

cl.0 

<I.0 

cl.0 
cl.0 

cl.0 

Cl.0 
cl .o 
Cl.0 
cl.0 

x1.0 
cl.0 
cl .o 

cl.0 

cl.0 

<1 .o 

cl .d 

Cl.0 

4 .o 

<l .o 

Cl.0 
cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

cl.0 

Cl.0 

ANALYTE ABEREVIA TIONS Off/NED AT THE END OF THE TABLE 

cc14 TCE 112TCA . . .- -- PCE -- 
1.0 

4 .o 
cl.0 

<l .o 
<l .o 

Cl.0 

cl.0 

Cl.0 
cl.0 
cl.0 
Cl.0 

cl.0 
cl .o 
Cl.0 

cl.0 

Cl.0 

cl.0 

<l .o 

<l .o 

<l .o 

<l .o 

<-I .o 
Cl.0 

cl.0 

<l .o 

cl.0 
cl.0 

cl.0 

cl.0 

cl.0 

<l .o 

cl.0 

Cl.0 

Cl .o 

1.0 

ql.0 
Cl.0 

<l .o 
<l .o 

Cl.0 

cl.0 

cl.0 

cl.0 
cl.0 
<l .o 
cl .o 

cl.0 
Cl .o 
Cl.0 

Cl.0 

cl .o 
Cl.0 

cl.0 

<I .o 

cl.0 

cl.0 
<I .o 
cl.0 
<l.O 

d1.0 
d1.0 

cl.0 

cl.0 

cl.0 

cl.0 

cl.0 

4 .o; 

cl.0 

1.0 

cl .o 
cl.0 

<l .o 
cl .o 

cl.0 

cl.0 

4 .o 
4 .o 
Cl.0 
cl.0 
cl.0 

<1 .o 
Cl.0 
<l .o 

Cl.0 

<I .o 

cl.0 

Cl.0 

cl.0 

Cl.0 

Cl.0 
Cl.0 
21.0 

<l .o 

cl.0 

Cl.0 

cl .o 

Cl.0 

Cl.0 

Cl.0 

Cl.0 

<l,O 

Cl.0 

1.0 

4 .o 
cl.0 

Cl.0 
cl.0 

,<l.O 

,cl.O 

,cl .o 
4.0 
*:I .o 
l :l .o 
e:l.O 
<:1 .o 
<:I.0 
<:1.0 
<:I .o 
<:1.0 

<:1.0 

cl.0 

e1.0 

cl.0 

Cl.0 
Cl.0 
Cl.0 

cl.0 

Cl.0 

cl.0 

Cl.0 

<‘I .o 

<‘I .o 

c-1 .o 

<?I .O 

G.0 

Cl.0 

2-15 



2 TABLE 

TARGET Project MNCNZ 

ANALYTE CONCENTRATIONS VIA GC/ECD @g/l> 

dPLE 1lDCE CHZCi2 tl2DCE YlDCA cl2DCE CHCI3 111TCA cc14 TCE fl2TCA PCE _--- ._. - .-- 
ORTING 1.0 1.0 1.0 1.0 1.0 1.0 1 .o 1.0 1.0 1.0 1.0 

3-95 <1 .o e1.0 cl.0 cl.0 

52-56 cl.0 cl .o Cl.0 -=l .o 
32-145 cl.0 Cl.0 cl.0 <l .o 

32-215 <l .o cl .o cl.0 cl.0 

3-48 Cl.0 Cl.0 Cl.0 Cl.0 

6% cl.0 cl.0 cl.0 cl.0 

75 Cl.0 Cl.0 Cl.0 cl.0 

x1.0 cl.0 a.0 cl.0 cl.0 Cl.0 

<I.0 cl.0 4 .o cl.0 cl.0 <I .o 

cl.0 cl.0 cl.0 cl.0 <l.O cl.0 

cl.0 cl.0 cl .o cl.0 cl.0 cl.0 

Cl.0 cl.0 4 .o cl.0 cl.0 cl.0 

x1.0 
<l .o 

cl.0 

4.0 

Cl.0 
<l .o 
4 .o 

cl.0 

cl.0 

<I .o 

cl.0 

= 1.l-5cllIorcemene 

= 7. I-5ictltoroettlone 

= l.7.l-tnc/ltoroeftrorwz 

= 7.1.2.trictt/owWrane 

CHZCIZ = memyteno chtonde 

c72DCE = cis- i.2-dictrtoroett~ene 

CC14 = orlwn tetrachtoride 

PCE = letractdoroett~ene 

2-16 

If ZDCE = frans- I,Z-cichfomethene 

CHCI3 = ctllom/onn 

T&Y = tricfr/oroethene 
._ 



-V
I 

x 
m

3a 

-l-If-Id 

-xl 
nos 

3so8dm
3a 

-1N
J 

m
s3lLl 

I 
I 



. 
w

 

E
 a 4 

I 

-k 
x 

x 
x 

I I 

%
 

x Y
 

x 
7 - 



I 
- 

7” 
ZL 

h 

Q
 

s- . 
t138Y

iflN
 

3-ldrtV
s 

z?- 

* 
. 

yd 
-7. 

Q
z 

1. 
‘. : ..‘.9..‘;. ;>; :,,-. ‘... ~,, 

-?‘.-.-‘.\.l.~~~~~~~.. 
__.--.-.. 

- 
j 

.,C
’ 

. 
: ,. . 

. 
..> :. :. , ‘.; 

. 
1 



- 

SA
M

PL
E 

N
U

M
I3

E
R

 
I- 

.x
 

0 0 a 9 s C
 

n D
i 0 x 0 R
 5 C
 

I I 
I 

I 
I 

I 
t 

. 
I 

I 

M
IP

 
M

O
lS

V
JR

E
 

T-
 

- 
I: 

O
L 

E
ga

JE
 

M
T.

 

IM
T 

PU
LL

 
LK

nc
H

 
‘s

s-
 

IY
P

E
 

LN
eK

xE
R

 
PR

C
BE

 

os
t 

R
un

 T
ub

in
e 

: 
I I 1 I. 

Im
H

 

I_
__

_ 

1 $ 0 g . !
’ t I--

 
L 



b i 

-w
 

x 





SA
M

PL
E 

N
U

M
8E

R
 

D
ir 

D
A

U
P

 
M

O
IS

R
JR

E
 

I 
3 

I 
. 

: I [ F ‘ t 5 

-2
L 

, 
I 

- 

c:
 - )<
 

x 

'o
st

 
R

un
 T

ub
in

rr 

E
P

-IH
 



ZE
 

S
L 9 

. . 

a 
I 

E 

I 
I 

I 

I 
t 

I 
I 



7 .._ 

kim
a 

aw
w

 
w

i 
asod; 

3cK
L 

N
 

-m
-Id 

- 

‘1 I 

-! 
-jr-, 

x 

\ \ 
a- 

/ \ \ / 
x 

\ 
)c 

/ 
c 

? i 

x 

$j 

-0; 
. . 

-. 



S
A

M
P

lf 
N

U
M

B
E

R
 

I 
I 

I 
i 

I 
. 

1 
I 

I 
i 

I 
I 

al
. 

tl3
xn

rE
 

M
T-

 

FK
X

T 
ilJ

cT
lw

 
P

U
LL

 

FJ
rZ

.P
R

ce
E

 
M

lP
A

a(
E

R
m

E
 

-n
P

E
 

lo
st

 
R

un
 T

ub
in

P
 



m
 

0 

- - 

. 
t 

I 

-m
-Id 

fw
u 

%
x3 

3l-am
 

-tm
 

38oLldhum
J 

‘IN
I 

3na63Y
 

3 
-.- 

d 
.sw

i133vzR
lns 

-13-n 
M

lU
O

 
rialvA

nx3 

I 
I 

/ 
I 

\ '\ \ 
I 

I 

,# 
h 

. 



__
._

_ 
- 

_.
--

-..
 --
.-_

 -.
 

._
 

._
._

._
 __

__
-_

_ 
_ 

_ 
..-

- 
--

 

.g
 

1 
S

A
M

P
LE

 ,,
,,,

 

I 1 
i 1 

I 
. 

i 
i 

/ 
- - 

/' \ 
4 

\ 
\ \ A

 
I \ \ 

M
O

lS
TU

R
E

 

-n
Q

lT
 

S
lJ

cn
TI

oN
 

PU
U

 
g 

c.
ss

.P
R

m
E

 
‘IY

P
E

 

ul
N

~A
cx

ER
 

l3
m

-E
 

P
os

t 
R

un
 T

ub
in

e 

D
E

P
TH

 



!-U
&

t 

aux9n.L 
unto 

3~0, 

nl 
I 

I 
I 

0 3 
I 

a 
: 

I 
n 

! 
I 

I 
-. g 

2138W
flN

 3ldW
V

S
 



. a.l 
. 

H
M

lo 

K 

x n 

/ 

r 

ZE
l8W

flN
 

3-ldW
V

S
 

* 
. 

.m
” . 

A
 



au:qn.L 
U

Q
 

lS
0, 

3m
w

 
z.fxJYW

 
3du 

3Kw
 

'5?; 
.t 

nnd 
N

oU
XtS 

IIO
U

 

‘1x3 
3ilcm

Y 

lies 

3oow
 

N
o333 

‘. 
IN

I 
3no63Y 

oum
l 

uu 

31IN
SIO

~ 
dnY

a 

I 
I 

I I 
I 

I 

SO
O

N
 

&
E

W
inN

 
3ldY

iV
S

 



-a- 
-F 

fud3a 

k 
%

 

-Ix-Id 
. 

x 

F 
s x 

-S
t- 

%
 

-1snI 
I 

S
O

O
O

U
 

x 
t138W

nN
 3’ldY

tV
s 

-* 
\ 

.z 

FL 

u 
‘T - 

- 



-a- 
x 

tl3B
W

IlN
 

jldr(V
S

 
. 

._ . 
. . ..- 



Tlfld 

X
W

J 
I 

I 
-l-u 

I 
I I 

I 
M

Y
x3 

I 
atm

l 
.h. 

Y
. 

I 
3sn 



7lrld 

i 

LLJ 
.c 
4 

t138Y
K

ilN
 

3ldriV
S

 

-___ 
---_ 

. 
. 

-- 
----. 

-. 
.__ 

__ 
__._ 

- 
.,.-.. 

- 
.-.. 

_ . ..--- 
- 

.--. 
-.- 

‘. 
: 

: 



i 
. 

, , 
-z-- . 

” . . . 
‘2Q

lW
cB

d-n 
, 

ul3u 
x 

I 
x 

S
Q

O
O

M
 

kI38Y
fnN

 
37dtiV

S
 

---- 
- -.- 



. . 
Y

 
A

 

F -3 .-= 
K

(r 
- - 

. . 
ZE

 
2x3 

3nohM
 

-Los 
3E

m
.ld 

N
333a 

1N
I 

?3nas3M
 

3.3 

3m
lS

IO
ri 

dnY
a 

-zii 
s 

-m
l 

F 
-m

Y2a 
iz 0 C

L 
11s 

838r(nN
 

3ldW
’S

 



3dA
l 

3fm
M

d 
M

x3Y
dlN

w
 

3m
w

 
ss 

.* 

-nfld 
t43um

s 
1tou 

-. 
3nosm

 
-G

Q
s 

3f33tfd txnM
 

IN
I 

3lM
s3M

 

Y
 

I 
~38w

-1N
 3-ldvV

S
 

zi 
-_ 

.-. . -- -_- _ 
4 -- 

__ .._. -- 
. . . . . 

: 



.-i’ 

x 

-rc, 
s- 

- 
A

= 
F. 

I 1 
aurqw

, 
una 

393, 
+ k 4 ; 

I 

=I= 
-I- 

rl n--b- 
Y

 

X
T x 

I 
I 

/ 
1 

zl S
E

 
3 r 3 S ! h 3 I- 

t138YVlN
 

3ldR
VS 



3- 
L --a-- 
b 

H
id3( 

Tlfld 
lm

l! 

I I 

+--p 
-57 

I 
7. 

I 
A 

4 
x 

iz- 
%

 

I 

kE
E

W
IN

 
3-?dM

V
s 



- 
I 

6 iz 
1 

- w
 

i 
g. 

a 

! 
- 

&
W

inN
 

3ldrlVS 

,I ZE
 : 

x 



;- Ii : i" I.:.. 
. . i 

P
 

-E
- 

I I I I I I I 



-%
- 

A
L- 

Q
 

L 
x 

\ 
3. 

A
---- 

+ 

tE
lf31flN

 
3ldW

’S
 



k A
 . . 

A
-- 
x ‘3- 
- 

s 9 

-c3 

-42 

-F- 
A

 . 
- 

L9 
.- A

 

r- 

x 

-2 k 

. 
H

id3a 

- d %
 

- w
 

s3 
cc 
a- 

-1x3 
3rKxsY 

-lx-K 

33oM
 M

ZIM
 

-L!m
 

3na!s38 
om

n 
l34 

3N
us10yI 

dIlW
l 

.a80 

5L 
Y

- 
> 

. . . . 

-+- 

P
- 

scloax{ 
>( 

I 
t13E

W
if1N

 
3ldW

V
S

 
I 

c7, I 
aQ

I 
F 

.- 
. 

_, ., . . 
- 

./ 
,’ . . . ._. 

i I 



- 

I 
I 

/ 

--a-- 
-c- 

tiLd3a 

Tlftd 

-U
C

3 
3noInn 

30s 
3m

kl 
rxxm

 
%

N
l 

3nam
 

7 K
 

\ 
I 

I 

I 
I 

\ 
I 

I 

Y
 7 

. 
’ 

c\ 
’ 

--b‘ 
-r-.* 

..’ 
._ 

,_ 
---..--.-- 

: 
.. ,:-.. 



-&
-- 

I 
I 

: 
1 

I 
Tlfld 

-La 
lliiond 

m
3a 

I 
I 

5’. 

I 
K

 
IF--IX

 
I 

I 
A

na 
Tu 

M
Y

2D
 

ahn 

I 
I 1 

I 



x 
%

 

‘b 
P

 
‘au?qnJ. una ‘JS

I 

9- 
h 

sL* 
x 

83E
IkY

fIN
 

X
-ldl’tV

S
 

I 
_--_-___._ 

, . 



JurqnL 
untl 

xioc 

3dA
l. zlam

d ai3Ydltm
 

I3so?Jd 
5s 

3 

Tlild 
l!fN

 

-lx3 
3llam

 -lKx 

3aond txm
a 

-lN
I 

3nas3n 

3tm
lS

10H
 

dnY
Q

 

-zi 

S
O

O
O

M
 

E
W

tfIN
 

3ldrlV
S

 

%
 

cc2 
f+ 

7- 

.w-- 
--..___ 

,J--l-g 
lhl 

’ 
-b 

____-------- 
. . . 

. 
. 

._ 
. 

. 

. 
_ 

i 

/c 

-T 
” 



auTqi7.l. un8 
2soC

 

73 
S

N
N

ls 
aN

m
 

g 
:' 

snN
Y

l33Y
3nns 

-1x-n 
M

H
.l.0 

Ei3ElrlnN
 

3-ldY
iV

S
 



S
A

M
P

LE
 N

U
M

B
E

R
 

I 

- 
D

R
Y 

D
M

IP
 

M
O

IS
TU

R
E

 
H

E
-C

 
Lm

lo
 

E
S

W
E

 
IN

Y
- 

m
xN

 P
R

O
B

E
 

'o
st

 
R

un
 T

ub
in

e 

E
?J

H
 



H
ld3c 

iW
qn.L 

untl 

-.J.m
 

3nohM
 

M
S

 
3sond txm

a 
-J-N

1 
3m

l63n 

l3u 
38illslO

r( 
dnY

0 
-zii 

z 
l-u 





n I-. 
- i i 

\ r I 
F 

\ I-- \ ., 
/ \ 

-w
 

--?A
- 

Tlfld 

-m
 

3natr 
70s 

3m
tld rxnM

 
‘. 

-IN
1 

3nahw
 

ux 
dnY

0 
x 

x 

8 Y 

ours 

ncs 
I 

.4,M
I 

SXN
Y3Kl 

i 



- 

Jurqw
 

utqj 
3sod 

3cLu 
3m

xd zl3xlY
&

 

-lx3 
-R

o5 
3E

m
d 

lx%
na 

-lN
I 

3nam
 

3tKlJSlO
H

 

l3n 

dN
Y

0 

x 

I I I I I 

83E
W

ffIN
 Il-ldr(vS

 



I 
I 

I 
/ 

1 I 
I 

\ 
-m

 
-uos 

38oxd N
%

E
K

l 
-lN

I 
3nas3Y

 

3xlLs10H
 

-. 
dlw

a 

-Iii 

kB
3Y

I-lN
 

3ldW
V

S
 



L 

+ 
. 

3zm
s10H

 
-=I 
d&

O
 

: 
i 

, 
i.. 

I 

: 
i.. 



,- 
E

 )c 
x 

I 
I 

I 
I 

I 

I 
, I 

1 
. 

N
O

U
YAY3x3 

-m
 

3a6N
 

. 
O

Y
O

rj 

z 
lO

lM
V2rI 

IlO
 

(M
Vd 

g 
83uiw

/u3dnsaN
n 

a-all 

. 
. 

. : 



f- F 
./r- 

x 
x 

. . =i= 
-a-- f -id 

i-m
a 

-rind 
t4ncm

s 

lm
f 

-lx3 
-uos 

3m
ndz-m

M
 

-IN
I 

3nalntr 

. . 

Y
. 

x Y
 



E
l 

c! 
:“I 

J 

.r 
-’ 

L -..: 

El I , 
._’ 

L P . . . 

-a 

I_I ‘.. . 
; .: 

II 

0 E 

; 
-. 

..’ 

D
 .? 
‘.: 

i a 

-. 

I-: -. 

1. . 

I: i, _ 

.- L. 

I-: 

-, -. j 

m
nfa 

i-ud3a 
aurqu. 

uq 
3soc 

I 
I 

I 
t 

3dN
 

303&
l 

a3x3vdlN
lr 

3aw
d 

Ts 
.+ 

-I-If-Id 
talx6 llm

. 

-lx3 
3nam

 nos 
3m

nd 
taoa 

IN
I 

m
m

 J3u 
3m

l.s1oY
i 

dm
a 

-zz 

Y
 %
 

B
38P

tn~ 
3ldY

iV
S

 



I 
. . 

_-I 
i 

! 
\ 

\ 
\ / 

; 
/’ 

: 
\ 

I 
‘\ 

I 
\ 1 

I 
2’ 

I 
: 

I 
: ? 

I 
I 

I 

I 

Y
.. 

I 
x 

1 
x 

x 
[ 

x 
I 

---K
-- 

*%
 

I 

X
I 

x 

K
I 

)c 

? 
I 

1 
\ 

f 
\ 

_ /.I 
1 

\ 
\ 

I 
/ 

) 
\ 

\ 
I 

\ 
A

 
I9 

0 - 
.o 

, 
- 



S
A

M
P

LE
 N

IJ
M

&
A

 

5l
JR

FA
cf

 
TA

N
KS

 

z3
?o

ul
m

sr
,u

N
s 

xi
uu

s 

Ia
n0

 

ES
W

E 
IN

I 

xc
m

 
Pm

f3
E 

at
. 

M
T-

 

riG
In

 
PU

LL
 

rs
xP

fm
E 

W
E 

W
PA

C
XE

R
 

PR
oe

E 

'o
st

 
R

un
 

Tu
bi

nr
r 

E
P

TH
 

Y
 



7lfld 
t-xxlm

s 
1K

lu 

lx3 
3nam

 
-Ias. 

3m
nd m

3a 
‘IN

I 
3lxlm

 
(- 

I 

;.. 
-- 

uz 

i 
2 

I.. 



r ._
 

- .-_
 

. ..-
 

_.
- 

. 
* v ..
- . I+
 

:r.
 

A
 

-fe
 

ii u .i / . .
 . Ill
 

pJ
 

L . . ii9
 

- 3 1.
 i 

i 
-4

 
-.-

 
F 

SC
T 

D
 

I 
-c

 
0 

SA
U

D
 

C
R

hK
L 

5 

Fl
u 

P 

D
R

Y 

x 
D

AU
P 

M
O

IS
TU

R
E

 
vr

cr
 

>-
 

‘X
 

.R
 m

D
uE

 
IN

%
 

M
C

C
N

 P
R

cf
E

 
.S

O
k 

R
fm

m
 

E
n-

 

Tm
T 

PU
LL

 

4 
ZI

 
P

R
W

E
 

)J
uf

m
xR

PR
cw

E 
-Iw

E
 

25
 

po
st

 
R

un
 T

ub
in

p 
L -+

 
D

E
P

TH
 

x 



I 

: 

EKM
-IN

 
3-idrlV

s 
$z. 

3 
3 

* 
24 

5 
5 

___- 
-_..-. 

--.-- 
---.--..-.--.- 



.:. 
0 $ : :- : ! 
c $ .: . ! . f ! :! 
c : i ‘I 1 
Ll 
j.: 

c ., .! 
: .: 
B

 : li :, 
Ll 
, 0 . . I E
 :. ‘- 

I!3 
1: 
.-_ 
. 1’ : 
. . -a 
. < 
.- 
J 

--_ 

3Bond 
N

o33 

IN
I 

3nam
 

oua m
 

3tm
sl0H

 
dflY

( 

Iw
 nl 

M
Y?3 

atw
 

-E
 A
Y

t 

--x- h 
. 

SO
33 



S
A

M
P

LE
 N

U
M

B
E

R
 

“, 
! 

.! . ..
! I 

: 
I 

c 
.; 

. . 
. 

..T
 

I. 
: 

.! 
i. 

-*
’ 

..i
 

;‘.
 

.: 
. 

:, 

JC
O

D
 

?E
sD

uE
 

IU
T.

 
X

C
O

N
 

P
R

D
U

E
 

X
X

L 
?.

E
JD

U
E

 
E

n.
 

1Q
iT

 
U

cn
oN

 
P

U
U

 

rs
xP

R
O

B
E

 
TY

P
E

 
IN

lP
hO

E
R

 
P

R
O

B
E

 

t 
I 

I 
\ 

I 

\ 
I 

os
t 

R
un

 T
ub

in
e 

rw
rH

- 
1 



f +- 
- I t- i \ 

-+ 
- 

d 
\ \ 

i 
I 

I: 
r- 

1. 
I 

I 



H
ldX

 

1 
1 

I 
I 

1 
i 

J.3 

dm
a 

-i 



1 

t I I I f- 

_ b-1 
-i 
- 

IU
JX

 

~w
7-u. 

unto 
IS

O
, 

3cK
l 

3J33M
d zm

3YdIN
u 

k 

-Ill-k! 
1KXl 

3soM
d 

N
o33a 

‘IN
1 

3oa63M
 

3m
lsIorl 

dzi 
A

M
a 



. . 

I- 

i 

I/ 

z 2 25 
F E 4 

_____._ --- 
. . 

. . 

7 

tJ38W
flN

 
3ldY

iV
S

 

.--- 
T----- 



x w
 

- . . 
- -a- x 

-3- 
-2 %

 
-5- 
.J=L 

. 
iud3l . . 

II. 
- - 

k 

. 

)c 
9. 

p\ 
4 

x 
9, 

-e-- 

I 

3 R
 

v, 

3 L 
x 

x 
I ---I 

- 

tE
l8W

flN
 

3ldrY
V

S
 



8 

aurqw
 

unt( 
aso 

al31 
S

Q
oa 

kl38W
fIN

 
3ldW

VS 

* 
I 



-. 

H
ld30 

aw
ni, 

unti 
asod 

3dJJ. 
383w

 
2f3x3Y

dlN
ul 

3sxd 
xs .f 

-7lfld 
txx.clr6 

lm
l 

3x3 
3lla63n -Im

 

3aoH
d 

N
o33(1 

‘- 
-1N

I 
3naIE

l?i 
alfxm

 
E

P
A

 
3lR

-lLs10w
 

--i&
i m

a 
%

 

1 



tm
nw

 
m

oot 

ffld3( 

durw
.L 

Lw
l 

lS
0, 

--.-. l34 

3H
U

S
IO

H
 

d!lY
C

 
-xii 

h’ 
.g z 

O
-B1 

2. 
saooh 

zc 
---x 

s 
*- 

B
 4 

I 
t 

_._ _______ 
_____. 

- ._.___- 
- 

sy- -- ----- 
‘+: ..,.; I’_ 

_: : . . :’ ._ . 
, 

*. : 
f 

833W
lN

 
3ldrlV

S
 



.-&
 

A
L- 

-i- x 

\ 
I 

3w
us1oyI 

dI+fY
cl 1 

-A
- 

K
 

-2%
 

A
 

2- 

-s- 
? b- 

k 
s * 


	VOLUME V
	APPENDICES
	APPENDIX K - DATA VALIDATION LETTERS
	APPENDIX L - RISK ASSESSMENT CALCULATIONS
	APPENDIX M - TOXICITY PROFILES
	APPENDIX N - SOIL GAS REPORT



